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Marine Pollution: A Critique of Present and
Proposed International Agreements and
Institutions-A Suggested Global
Oceans' Environmental Regime
By LAWRENCE R. LANCTOT*
THE oceans are earth's last significant frontier for man's utiliza-
tion. Advances in marine technology are opening previously unreach-
able depths to permit the study of the oceans' mysteries and the extrac-
tion of valuable natural resources.' Because these vast resources were
inaccessible in the past, international law does not provide any certain
rules governing the ownership and development of marine resources
which lie beyond the limits of national jurisdiction.2 In response to
this legal uncertainty and in the face of accelerating technology, the
United Nations General Assembly has called a General Conference on
the Law of the Sea in 1973 to formulate international conventions gov-
erning the development of the seabed and ocean floor., Great interest
* J.D., University of San Francisco, 1968; LL.M., Columbia University, 1969;
Adjunct Professor of Law, University of San Francisco.
1. Mineral Resources of the Sea, U.N. Doc. E/4973 (1971) [hereinafter cited
as Mineral Resources of the Sea] estimates the total value of world production of marine
mineral resources at $7.1 billion in 1969, of which petroleum represents 90% ($6.1
billion). See also J. ANDmASSY, INTERNATiONAL LAW AND mE REsouRcEs OF THE SEA
15-31 (1970).
2. The coastal state has jurisdiction over the mineral resources under Art. 1 (a)
of the Convention on the Continental Shelf to the 200 meter isobath or "beyond that
limit, to where the depth of the superjacent waters admits of the exploitation of the
natural resources." Because of the open-end "exploitability test," the precise limits of
national jurisdiction are not clear, and there is a dispute whether coastal state jurisdic-
tion under Art. 1(a) extends only over a narrow shelf, or to the point where the
continental rise touches the abyssal floor. Convention on the Continental Shelf,
April 29, 1958, [1964 1 U.S.T. 471, T.I.A.S. No. 5578. Compare Henkin, Interna-
tional Law and "the Interests" The Law of the Seabed, 63 Am. J. INT'L L. 504 (1969)
with Finlay, The Outer Limit of the Continental Shelf, A Rejoinder to Professor Louis
Henkin, 64 AM. J. INT'L L. 42 (1970).
3. The conference will consider such problems as: "[TIhe regimes of the high
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in resource development has arisen both in nations which have the
technological capability to exploit marine resources and in less developed
countries which regard these resources as the common heritage of man-
kind. Therefore, in preparation for the conference many countries
have submitted proposed international seabed regimes for considera-
tion.
The proposals and the pressures for resource development come
at a time of great awareness of the serious deterioration of the oceans'
environmental quality. The exploitation of ocean mineral resources
will create new sources of pollution and thereby increase existing levels
of pollution. Even without resource development, marine pollution is
intense and widely distributed. It imposes intolerable strains on the en-
tire web of marine life, damaging or destroying particular species
and ecosystems. If it continues unabated, the ecological balance
of the oceans may be irreversibly disrupted. Without effective control
in the near future, marine pollution may convert large oceanic regions,
such as the Baltic and the Mediterranean Seas, into "dead seas."'
In view of the conflict between development and conservation,
this article will examine the existing law of the sea and the proposed
seabed regimes to determine to what extent they will ensure and enhance
the environmental quality of the oceans and protect the marine environ-
ment from further deterioration. After a detailed discussion of the
scientific data which highlight the impact of ocean pollution and an ex-
amination of the shortcomings of the proposed seabed regimes, some of
the features of a global oceans' environmental regime will be suggested.
The Extent of Marine Pollution and
Other Deterioration of the Oceans'
Environmental Quality
The growing public awareness of marine pollution is generated by
highly visible catastrophes such as the wreck of the tanker Torrey Can-
seas, the continental shelf, the territorial sea (including the question of its breadth
and the question of international straits) and contiguous zone fishing and conservation
of the living resources of the high seas (including the question of the preferential rights
of coastal states), the preservation of the marine environment (including, inter alia,
the prevention of pollution), and scientific research .... ." G.A. Res. 2750(L)(XXV),
25 U.N. GAOR Supp. 28, at 26, U.N. Doc. A/802B (1970). Subcommittee II of
the U.N. Committee on the Peaceful Uses of the Seabed and Ocean Floor Beyond
the Limits of National Jurisdiction on August 16, 1972, adopted a list of issues and
subjects for the Law of the Sea Conference, including articles on marine pollution.
11 INT'L LEGAL MATERIALS 1174, 1176 (1972).
4. See Schrag, Life on a Dying Lake, SATURDAY REVIEW, Sept. 20, 1969, at 19.
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yon, the blowouts of offshore wells in Santa Barbara and the Gulf of
Mexico, and the disposal of nerve gases on the high seas.5 Public at-
tention also focuses on gradual environmental degradation evidenced
by the poisoning of tuna, swordfish and other edible marine species6
and the diminution of aquatic bird populations caused by DDT.7
These unrelated incidents give merely a microscopic view of a global
problem. Recent scientific observations warn that marine pollution
is found throughout the marine environment. In the expedition of Ra
II, Thor Heyerdahl recorded continuous pollution by oil and other in-
organic wastes at points distant from land. After witnessing the effects
of pollution upon tens of thousands of invertebrates, he concludes that
pollution may have "irreparable effects on the survival of species."'8
Jacques Costeau opines that marine pollution has caused the death or
destruction of thirty to fifty percent of oceanic life in the last twenty
years.' Several major enclosed seas are acutely afflicted with pollution. 10
If marine pollution continues at the present rate, Jacques Piccard pre-
dicts death of life in all oceans by the end of the century.'1 These
5. E.g., 1 BNA 1970 ENVIRONMENT REPORTER, Current Developments 840;
N.Y. Times, Aug. 6, 1970, at 11, col. 1.
6. 8,000 pounds of kingfish were seized by the Food and Drug Administration
(F.D.A.) because they contained 19 parts per million (p.p.m.) of DDT which exceeds
the limit of 5 p.p.m. The F.D.A. also found unacceptable levels of mercury, which previ-
ously only contaminated fresh water fish, in both tuna and swordfish. 1 BNA 1970
ENroNmENTr REPORTER, Current Developments 876, 926, 958.
7. FOOD AND AGRICULTURAL ORGANIZATION OF THE UNITED NATIONS: AN INTER-
NATIONAL PROBLEM FOR FISHERIES (1971) [hereinafter cited as F.A.O., POLLUTION:
AN INTERNATIONAL PROBLEM FOR FISHERIES]. The United States has banned virtually
all uses of DDT because it is an "uncontrollable, durable chemical that persists in
the acquatic and terrestrial environments," 3 BNA 1972 ENVIRoNmENT REPORTER,
Current Developments 179.
8. Prevention and Control of Marine Pollution, U.N. Doc. E/5003, Annex II
at 5-6 (1971) [hereinafter cited as Prevention and Control of Marine Pollution]. The
Ra I journey in 1969 logged similar pollution, but the second voyage in 1970 passed
over new waters because the sea traversed by Ra I was carried by a current of 0.5
nautical knots, displacing it only 4,000 nautical miles so that these waters had not yet
been carried to Europe. Id. at 3.
9. 2 BNA 1971 ENVIRONMENT REPORTER, Current Developments 730.
10. Calder, Pollution of the Mediterranean, in PACEM IN MARIBus 2 at 18
(1971) [hereinafter cited as Calder]; Cornwell, Is the Mediterranean Dying?, N.Y.
Times, Feb. 21, 1971, § 6 (Magazine), at 24.
11. San Francisco- Examiner, Oct. 25, 1971, at 2, col. 4; accord, San Francisco
Chronicle, Oct. 19, 1971, at 7, col. 1 (remarks of Jacques Costeau). Some believe that
the Baltic is already dying. See note 106 infra. The Stockholm Conference on the
Human Environment recognized the special risk of pollution to enclosed and semi-
enclosed seas. UNITED NATIONS CONFERENCE ON THE HUMAN ENVIRONMENT, ENVIRON-
MENT, Recommendation for Action, 86(c), at 9 (1972) [hereinafter cited as ENVmON-
MENT].
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general admonitions of oceanographers find support in recent reports
of the United Nations' specialized agencies. These reports note that
increasing marine pollution threatens the continued "viability of life
within the oceans .. ." In addition to the harm to aesthetic and
ecological values, pollution results in economic losses from the con-
tamination of valuable food sources. The Food and Agricultural Or-
ganization of the United Nations has predicted the destruction of im-
portant commercial fisheries, including tuna, salmon, sturgeon and
shrimp, unless immediate and drastic action is taken at the interna-
tional level to control marine pollution.'8 Finally, there is evidence
that interference with plankton production may inhibit the biosphere's
photosynethic process, seventy percent of which takes place in the
ocean. This portends dire consequences for life beyond the seas as
well as for marine organisms.
The goal of a comprehensive international environmental control
system can be successfully approached only if that system is based upon
a rational definition of the problem. 14  It is therefore essential to con-
struct a framework within which pollution can be systematically de-
scribed. An analysis of ocean pollution can proceed either according
to its sources, which are traceable to man's activities, or according to
scientific classifications based upon a pollutant's physical and chemi-
cal characteristics. Under the first method of analysis, marine pollu-
tion emanates from five principal sources-(l) the discharge of do-
mestic sewage and industrial or agricultural wastes, (2) deliberate or
accidental pollution from seagoing vessels, (3) the exploitation of
ocean mineral resources, (4) radioactive refuse from peaceful uses of
nuclear power, and (5) military uses of ocean space. 15
The dumping of sewage, industrial and agricultural wastes into
waters represents the largest volume and most serious source of pollu-
tion. A comparison of the volume of minerals entering the oceans by
geological processes with the volume entering the seas as a result of in-
12. Prevention and Control of Marine Pollution, supra note 8, at 5. A gen-
eral, nontechnical discussion of marine pollution is found in W. MARX, THE FRAIL
OCEAN (1967).
13. San Francisco Examiner, Dec. 21, 1971, at 2, col. 1.
14. Marine pollution is defined by the United Nations as "The 'introduction by
man, directly or indirectly, of substances or energy into the marine environment
(including estuaries) resulting in such deleterious effects as harm to living resources,
hazard to human health, hindrance to marine activities including fishing, impairment
of quality for use of sea water and reduction of amenities.'" Prevention and Control
of Marine Pollution, supra note 8, at 20.
15. Id. at 15-16.
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dustrial activities shows that for many minerals the rate of introducton
to the sea has increased ten, twenty or 100 times over the normal geo-
logical rate.'" The oceans have long been used as the ultimate recepta-
cle for sewage discharged from large metropolitan centers which are
concentrated on the coasts." In view of the severity of this source of
marine pollution, international efforts are being focused on the regula-
tion of ocean dumping.' 8
The first international agreements concerning marine pollution
governed oil pollution from intentional discharges of oily ballasts or
from collisions of vessels on the high seas.' 9 It is estimated that ap-
proximately ten million tons of oil enter the oceans each year.20  Sub-
stantial quantities have been found in the most remote areas of the
Atlantic. 21  Probably oil pollution will increase as world petroleum
16. At a natural geological rate, 25,000 metric tons of iron enter the ocean, but
this amount has been increased to 319,000 metric tons per annum at a man-induced
rate. A comparison of similar volumes of other metals at the geological vs. man-made
rates includes: (a) phosphorus-180 vs. 6,500; (b) lead-180 vs. 2,330; (c) tin-1.5 vs. 166.
Accurate analysis cannot of course be based solely upon a quantitative comparison be-
cause small amounts of certain minerals can have a very deleterious impact on the
marine environment. Thus, while the geological/man-made rate of mercury has only
doubled, it reacts in a synergistic manner to produce methyl mercury which is lethal to
fish and man, as evidenced by the tragedy of Minamata, Japan where 43 persons died
of mercury poisoning over a seven year time span. Like DDT, mercury is an accumu-
lative and persistent substance which inhibits the growth and reproduction of phy-
toplankton. Id. at 17, 33.
17. Four million tons of sewage are dumped off New York harbor annually.
Id. at 17.
18. See, e.g., Convention for the Prevention of Marine Pollution by Dumping from
Ships and Aircraft, Feb. 15, 1972, U.N. Doc. A/AC 138/S.C. m/6.9 (1972); United
Nations Draft Articles on Ocean Dumping, 11 INr'L LEGAL MATERALS 19 (1972);
United States Draft Convention on the Regulation of Ocean Dumping, 10 INT'L LEGAL
MATrnnrALs 1021 (1971).
19. International Convention for the Prevention of Pollution of the Sea by Oil,
Dec. 8, 1961, [1961] 3 U.S.T. 2989, T.I.A.S. No. 4900 [hereinafter cited as 1954 London
Convention]; Draft Convention on the Rights of Coastal States to Intervene in Casual-
ties on the High Seas Causing Oil Pollution, 8 INT'L LEGAL MATERIALS 466 (1969);
Draft Convention on Civil Liability for Oil Pollution Damage, 8 INT'L LEGAL MA-
TERILS 453 (1969).
20. Prevention and Control of Marine Pollution, supra note 8, at 6.
21. Ra II logged oil pollution in forty out of the forty-three initial days it was
enroute, but in the other three days, the sea was too rough to permit observation. The
oil pollution consisted of small lumps of asphalt-like material ranging from "the size of
finger-tips or smaller" to the size of "prunes or even potatoes"; and occasionally the
surface had a rainbow sheen as though coated with benzine. The larger lumps were
densely overgrown with barnacles, multiped crustaceans, or covered with bird feathers,
and where many oil lumps were present, vast quantities of dead coelenterates could
be seen for great distances on both sides of the vessel. Id. Annex II, at 3-4.
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production doubles between 1970 and 1980.22 In addition, as petro-
leum resources on land are exhausted, the need for oil production from
oceanic deposits will increase. Presently, offshore petroleum is the
most valuable marine mineral resource, accounting for ninety percent
of all minerals extracted.2 3  It is estimated that offshore production
will grow from the present seventeen percent of total world production
to thirty percent by 1980.24 The risk of oil spills and oil well blowouts
will increase correspondingly. 25  Thus, as petroleum surpasses fish-
eries as the most commercially valuable ocean resource,26 it is rapidly
becoming the most widespread contaminant of the oceans. 27
Commercial exploitation of other ocean mineral resources is pres-
ently small because of the difficulties of development. 2  However, this
may become a significant source of pollution when the emerging revo-
lution in marine technology permits a more efficient, commercially
profitable recovery of a variety of marine mineral resources. 29  De-
22. Id. at 27.
23. Mineral Resources of The Sea, supra note 1, at 6.
24. Id. at 29.
25. There is some question about the precise effect of oil spills. A report on the
Santa Barbara spill concluded that the oil, while affecting certain bird species, did not
damage fish or mammal population. 1 BNA 1971 ENVIRONMENT REPORTER, Current
Developments 1028.
26. Marine food resources are valued at $8 billion per year, and petroleum was
valued in 1968 at $4 billion. Emery, The Continental Shelves, SCIENTIFIC AMERICAN,
Sept., 1969, at 107, 121. This current value is constantly being revised upward. See,
e.g., Mineral Resources of the Sea, supra note 1, at 6, which estimates present produc-
tion at $6.1 billion. This report states that the continental shelf areas appear more
favorable than the exposed parts of the continents, and it predicts the recoverable re-
serves of offshore fields at 140 billion barrels of oil. Id. at 10, 12.
27. F.A.O., POLLUTION: AN INTERNATIONAL PROBLEM FOR FISHERIES, supra note
7, at 15.
28. Mining minerals on the ocean floor and subsoil is presently very costly. How-
ever, sophisticated hydraulic dredging systems are being tested in deep waters. Mineral
Resources of the Sea, supra note 1, at 72-76. The dredging of solid minerals will
probably first commence on a commercial basis with manganese nodules and phos-
phorites. These nodules, which could satisfy a large part of the world's need for copper,
nickel, cobalt, and manganese, are found abundantly in 15,000 feet of water in the Pa-
cific, on Blakes Plateau off Florida, and at other locations. Id. at 34. Large scale
pilot operations have been conducted demonstrating that deep sea manganese nodule
development may occur soon. Id. at 33.
29. Those ocean mineral resources include: (1) minerals dissolved in sea water,
such as salt, bromine, and magnesium compounds, (2) unconsolidated surface de-
posits such as manganese nodules, gravel, oyster shells, diamonds; (3) metalliferous
sediments like those found in the Red Sea; and (4) subsurface deposits of either fluid
minerals, including oil, gas, sulphur, or solid mineral deposits of iron, coal, and other
hard minerals. Wenk, The Physical Resources of the Ocean, SCIENTIFIC AMERICAN,
Sept., 1967, at 167, 169 [hereinafter cited as Wenk].
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spite a lack of experience from actual operations, it can be surmised
that marine mining or dredging may have substantial adverse environ-
mental repercussions. At the dredging site, ocean bottom dwelling or-
ganisms30 would be destroyed. The disturbance of bottom sediment
could, through siltation, 31 injure bottom species further away from the
dredging site. The production of plankton on the ocean surface would
also be upset if the turbid bottom waters are transported vertically by
normal currents or by those generated by dredging operations.32 A
cautious approach to mining and dredging is warranted because of the
"devastating effect" on aquatic life by dredging in the Gulf of Mex-
i.33ico.
Radioactive minerals pose both immediate and long term hazards.
These substances enter the oceans from many sources, including at-
mospheric fallout, accidents in nuclear-powered vessels or electric gen-
erating plants and the dumping of radioactive wastes. However, the
dangers from these substances have been minimized by regulation so
that they are considered a less serious peril than other classes of pollu-
tants.3 4
Military use of the ocean is the fifth source of marine pollution.
Equipment destroyed during war lies on the ocean floor. The seas are
a dumping ground for obsolete weapons, including not only explosives
but also chemical and biological warfare agents. 5 Since no charts or
records are maintained, these hidden dumping grounds may interfere
with fishing and other ocean activities.36
In addition to tracing pollution to its five basic sources in human
activities, marine pollution can also be scientifically analyzed according
to a pollutant's physical or chemical properties. The two modes of
30. These are known as benthic organisms. Although benthic communities are
sparse beyond the continental shelf, they are more vulnerable to pollution than near-
shore organisms which are frequently subjected to natural alterations in their environ-
ment. Report of the Secretary General, Marine Pollution and Other Hazardous and
Harmful Effects Which Might Arise from the Exploration and Exploitation of the
Sea-bed and the Ocean Floor, and the Subsoil Thereof, Beyond the Limits of National
Jurisdiction, 25 U.N. GAOR, Annexes, Agenda Item No. 25, at 3, U.N. Doc. A/7924
(1970) [hereinafter cited as Marine Pollution from Exploitation of the Sea-bed].
31. Siltation is the depositing or accumulating of silt. WEBSTER'S THIRD NEW
INTERNATIONAL DIczioNARY 2119 (1969).
32. Marine Pollution from Exploitation of the Sea-bed, supra note 30, at 3.
33. This dredging destroyed 20 per cent of the marine areas which produced
shellfish. Wenk, supra note 28, at 174. See also Mineral Resources of the Sea, supra
note 1, at 21 n.23.
34. Prevention and Control of Marine Pollution, supra note 8, at 8, 40, 73.
35. Id. at 19.
36. See Calder, supra note 10, at 22.
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analysis are not mutually exclusive and overlap for certain contami-
nants such as oil and radioactive materials. The United Nations Joint
Group of Experts on the Scientific Aspects of Marine Pollution
(GESAMP) has formulated the following scientific classes of marine
pollutants: (a) hologenated hydrocarbons, (b) petroleum, (c) or-
ganic chemicals, (d) nutrient chemicals, (e) inorganic chemicals, (f)
suspended solids, (g) radioactive substances, and (h) thermal waste.37
Certain pollutants are particularly pernicious because of their toxic,
accumulative and persistent qualities and their widespread absorption
in the chain of marine life. GESAMP has urged that high priority be
given to the abatement of pollution by such chemicals.38
In the first class are synthetic chemicals known as hologenated
hydrocarbons, which include such chemicals as DDT, polychlorinated
biphenals (PCBs), endrin and dieldrin-all of which are used for agri-
cultural and industrial purposes. Chlorinated hydrocarbon pesticides
are widely used throughout the world in agricultural spraying and for
public health control.39 Although some estimates are as high as ninety
percent, probably forty to fifty percent of the pesticides ultimately reach
the oceans via the atmosphere or river runoff. 40 The accumulative
nature of hologenated hydrocarbons in marine life, characterized by
increasing concentrations as they are absorbed in higher levels of the
food chain, has been greatly publicized.41  Marine organisms, unlike
insects, do not build resistance to persistent pesticides. Thus, their
concentration has profound adverse consequences for marine life.
42
A variety of inorganic chemicals enter the oceans producing from
harmless to highly toxic results. Certain acids and bases are harmless
because they are neutralized by sea water. Similarly, more iron enters
the ocean than any other mineral. While it is generally harmless to
37. Prevention and Control of Marine Pollution, supra note 8, at 24.
38. These include: organochlorine pesticides and persistent herbicides, poly-
chlorinated biphynals, mercury, lead, arsenic, cadmium, and other heavy metals; de-
tergents and marine biotoxins. Id. at 23.
39. DDT has been used extensively since 1940, and the rate of production for
chlorinated hydrocarbon pesticides has increased annually at a rate of eight per cent.
F.A.O., POLLUTION: AN INTERNATIONAL PROBLEM FOR FISHERIES, supra note 7, at 11.
40. Prevention and Control of Marine Pollution, supra note 8, at 25.
41. Traces have been found in seals and Antarctic penguins. Certain bivalves
have concentrated pesticides as much as 70,000 times the levels in ambient waters.
Id. at 25-26.
42. For example, hologenated hydrocarbons disrupt marine ecosystems by in-
hibiting the growth of plankton, altering tissue composition of certain species, and
changing normal fish behavior. Id. at 26; F.A.O., POLLUTION: AN INTERNATIONAL
PROBLEM FOR FISHERIES, supra note 7, at 32-36.
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marine life, it represents a needless waste of a mineral vital to techno-
logical societies." However, other inorganic chemicals, such as mer-
cury, have a decidedly deleterious impact on the ocean environment.
Mercury poisoning of both fresh and sea waters has resulted in ban-
ning certain fish species as unfit for comsumption.14 Another inor-
ganic chemical, lead, has increased tenfold in the Pacific Ocean via the
atmosphere from automotive exhaust emissions since leaded gasoline
was introduced forty-five years ago.45 Other hard metals exist in the
ocean which may be as harmful as mercury and lead.46 The other
classes of pollutants include organic wastes and marine biotoxins, the
latter evidenced by "red tides" which kill or contaminate fish.47  The
class of suspended solids includes flotsam on the surface and sediments
stirred up by dredging and mining operations.48
Marine pollution, then, can be analyzed either according to its
sources or according to the nature of the pollutants themselves. An-
other hazard to the marine environment does not come under the head-
ing of pollution. The ecological balance of the oceans can be dis-
turbed not only by pollutants but also by man's overuse or exhaustion
of living species. Overfishing and the threatened extinction of fish-
eries have become more frequent as dependence upon fish as a major
source of food and protein increases. In 1949, a major international
conference examined the state of marine fish stocks on a global basis
and concluded that only three stocks were overfished while thirty other
major stocks were believed to be underfished. 49  Almost twenty years
later, the United Nations reexamined the situation and found that fish-
ing of nearly one-half of the thirty major stocks were close to or beyond
the stock's maximum sustainable yield. 50 Hence, more and more com-
mercial fishery stocks are being overfished. In terms of total produc-
tion, the world catch of fish has grown from 4 million tons in 1900 to
43. F.A.O., POLLUTION: AN INTERNATIONAL PROBLEM POR FISHERIES, supra
note 7, at 22-23.
44. Id. at 23-25. See note 16 supra.
45. Wenk, supra note 28, at 168.
46. These include arsenic, copper, zinc, chromium, cadmium, and nickel. Pre-
vention and Control of Marine Pollution, supra note 8, at 34. In the Baltic 7,000
tons of arsenic were dumped 40 years ago, an amount which could kill three times the
world population if proportionately distributed. Calder, supra note 10, at 22.
47. Excessive amounts of nutrients disturb natural growth by stimulating algae
blooms which decrease oxygen in the water resulting in eutrophication or the death of
aquatic life. Prevention and Control of Marine Pollution, supra note 8, at 35-36.
48. ld. at 37-38.
49. Holt, The Food Resources of the Ocean, ScTlic AmEnwc N, Sept. 1969, at
178, 187 [hereinafter cited as Holt].
50. Id.
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64 million tons in 1968; it is estimated that the figure will rise to 400
million tons by the year 2000. There is reason to question the extent
of the ecological consequences of a one hundred fold increase in fish
catch in a single century. 51 If the trend continues at the present rate,
only a few substantial stocks of commercially harvestable fish will re-
main underexploited at the end of twenty years. 2
Thus, the oceans are subject to intense and widespread pollution
and other environmental degradation which arise from a variety of
sources and human activities. Since these pressures have been imposed
upon the oceans in a very short period of an evolutionary time span,
preventing marine organisms from adapting or adjusting to them, man-
made pollution endangers the continued viability of marine life. The
oceans' ecological balance may be upset irreversibly unless marine pol-
lution is effectively controlled. This factual background provides the
first point of reference for a thorough understanding of marine pollu-
tion. The next section expands on this analysis by illustrating how
existing law has tried and failed to cope with pollution of the sea.
Existing International Law and the
Control of Marine Pollution
Since the oceans cover seventy percent of the earth's surface and
are beyond coastal state jurisdiction except for the narrow belt of the
territorial sea, international law is an appropriate source of standards
for regulating marine pollution. However, pollution of the oceans has
only recently been recognized by the world community as a serious prob-
lem. Hence, customary international law, characteristically a slowly
evolving kind of jurisprudence, has not and cannot keep abreast of ac-
celerating technology and its consequent environmental harm to the
degree necessary to provide adequate legal protection.
There is a paucity of decisions establishing liability under inter-
national law for damages to the environment. In the Trail Smelter
case, emissions from a Canadian smelter factory caused air pollution in
the state of Washington. The arbitral tribunal concluded that:
[U]nder the principles of international law, as well as the law of the
United States, no State has the right to use or permit the use of its
territory in such a manner as to cause injury by fumes in or to the
territory of another or the properties or persons therein, when the
51. Jouvenal, The Economic Potential of the Oceans: A Forecast for the Next
Decade, in PACEM IN MARiBUs 2 at 13, 15 (1971).
52. Holt, supra note 49, at 188.
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case is of serious consequence and the injury is established by clear
and convincing evidence.
53
The decision imposes a substantial burden of proof-clear and con-
vincing evidence. Its value in a suit involving marine pollution may be
limited. An unanswered question is whether a nation has standing to
object to marine pollution on the high seas, which injures the interests
of all nations, without any special injury to the objecting country.
Furthermore, the decision is of limited precedential value since liability
was assumed in the compromis by which the dispute was submitted to
arbitration.5
In the more recent Lac Lanoux decision, the arbitration tribunal
found that France did not violate its treaty with Spain by diverting
through a hydroelectric project the waters of a river which flowed into
Spain. The diverted water was returned to the river by a viaduct. Al-
though Spain argued that the diversion affected the hydrologic basin as
a whole, it made no claim of water pollution of the waters of Spain's
riparian users. Consequently, no relief could be granted for any pol-
lution of the waters.55
Because of the scope of the problems facing the marine environ-
ment, a piecemeal case approach is necessarily inadequate; but this
approach is characteristic of provisions governing marine pollution in
the four 1958 Geneva conventions on the law of the sea. The Con-
vention on the Territorial Sea and the Contiguous Zone permits a
coastal state to establish contiguous zones, not exceeding twelve miles
from the baseline, for the exercise of limited jurisdiction to "prevent in-
fringement of its customs, fiscal, immigration or sanitary regulations
within its territory or territorial sea . ... ."16 Assuming that sanitary
regulations can be construed to include pollution control regulations,
53. Trail Smelter Case (Canada v. United States), 3 U.N.R.A.A. 1903, 1965,
35 AM. J. INr'L L. 684,716 (1941).
54. The nations involved submitted the dispute to arbitration by a formal agree-
ment which defined the terms of the submission, the powers of the tribunal to serve as
arbitrator, and the procedure to be followed. 3 U.N.R.I.A.A. at 1907, 35 AM. J. INT'L
LAw 684-85.
55. Lake Lanoux Case (France v. Spain), 12 U.N.R.I.A.A. 281, 53 AM. J. INT'L
L. 156 (1959). The tribunal observed that: "It could have been argued that the
works would bring about a definitive pollution of the waters of the Carol or that the
returned waters would have a chemical composition or a temperature or some other
characteristic which would injure Spanish interests. Spain could then have claimed that
her rights had been impaired in violation of the Additional Act. Neither the dossier
nor the debates of this case carry any trace of such an allegation." 53 AM. J. INT'L
L. at 160-61.
56. Convention on the Territorial Sea and the Contiguous Zone, April 1, 1958,
art. XXIV, para. (1) (a), [1964] 2 U.S.T. 1606, 1612, T.I.A.S. No. 5639.
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the coastal state's enforcement jurisdiction may be exercised only if
the pollution threatens harm to its territory or territorial sea. The
coastal state, therefore, is powerless to act beyond twelve miles to con-
trol pollution in international waters. Even if coastal state jurisdiction
could validly be exercised up to 100 miles, as Canada has asserted in
the northern arctic waters,57 or 200 miles, as Latin American countries
claim, the power of the coastal state to control pollution is still confined
to a very small portion of the ocean.
Secondly, the Convention on the Continental Shelf confers sov-
ereign rights on the coastal states for the exploration and exploitation
of natural resources. Such activities on the continental shelf "must
not result in any unjustifiable interference with . . . fishing or the con-
servation of the living resources of the sea . . ." or with other uses.58
If the coastal state constructs or maintains installations or other devices,
it is obliged to undertake "all appropriate measures for the protection
of the living resources from harmful agents."59  The convention does
not contain criteria indicating when an interference with living re-
sources becomes unjustifiable or a definition of appropriate measures
or harmful agents. 60  Moreover, coastal state jurisdiction for pollution
control is limited to activities on the continental shelf. The extent of
that jurisdiction is clouded by the definitional ambiguities of conti-
nental shelf in article 1 (a). 61
Next, the Convention on Fishing and the Conservation of the Liv-
ing Resources of the High Seas provides that the coastal state has a
"special interest in the maintenance of the productivity of the living re-
sources in any area of the high seas adjacent to its territorial sea."
62
Such a country may enact unilateral conservation measures if agree-
ment cannot be reached with other affected states.6 '
57. Arctic Waters Pollution Prevention Act, CAN. REV. STAT. C. 2 § 3, at 18-19
(Ist Supp. 1970). See generally Bilder, The Canadian Arctic Waters Pollution Preven-
tion Act: New Stresses on the Law of the Sea, 69 MICH. L. REV. 1 (1970); Henkin,
Arctic Anti-Polllution: Does Canada Make-or Break-International Law?, 65 AM. J.
INT'L L. 131 (1971); 9 INT'L LEGAL MATERIALS 543, 600 (1970) (remarks of Prime
Minister Trudeau).
58. Convention on the Continental Shelf, April 29, 1958, art. V, [1964] 1 U.S.T.
471, 473, T.I.A.S. No. 5578.
59. Id., art. V, para. 7, [1964] 1 U.S.T. at 474.
60. Id.
61. See note 2 supra.
62. Convention on Fishing and Conservation of the Living Resources of the
High Seas, April 29, 1958, art. VI, para. 1 [19661 1 U.S.T. 139, 141, T.I.A.S. No.
5969.
63. Id. art. VII, para. 1.
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The fourth Geneva convention, the Convention on the High Seas,
contains two provisions dealing specifically with pollution of the high
seas. 4 Article 24 imposes the obligation on each signing party to
enact laws regulating oil pollution of the sea from ships and pipelines.
Article 25(1) requires that every state take measures to prevent pollu-
tion of the seas from the dumping of radioactive wastes. Paragraph 2
of article 25 requires cooperation with competent international organi-
zations in taking measures to control oil pollution, radioactive ma-
terials or other harmful agents. Although the convention obligates
states to prevent pollution on the high seas, articles 24 and 25 are
principally concerned with only two classes of pollutants: oil and radio-
active materials. 5  Article 25(2) does refer to other harmful agents,
but this phrase could be narrowly interpreted by the principle of ejus-
den generis0 to mean only those substances with properties similar to
oil or radioactive materials.
The provisions in these four 1958 Geneva conventions are
wholly inadequate to control, mitigate and eliminate marine pollution.
In part, the conventions fail because they were drafted at a time when
the magnitude and intensity of ocean pollution was not understood
fully. The articles are expressed in broad language, such as "appropri-
ate measures" or "harmful agents." These terms lack the specificity
usually found in statutes and administrative regulations providing tech-
nical, scientific solutions for pollution control. However, the four Gen-
eva conventions are objectionable for a more fundamental reason.
They are based upon a fragmented, piecemeal approach to the causes
and sources of marine pollution as evidenced by their primary concern
with two classes of pollutants-oil and radioactive waste. A more
scientific approach would be comprehensive. 7 It would permit the
systematic study of marine pollution and the oceans, including the com-
plex web of marine life. The approach must be indivisible because
the oceans themselves constitute an ecological whole. The four Geneva
64. Convention on the High Seas, April 29, 1958, [19621 2 U.S.T. 2313, 2319,
T.I.A.S. No. 5200.
65. For other treaties dealing with radioactive substance see, International
Convention for the Safety of Life at Sea, June 17, 1960, [1965] 1 U.S.T. 185, T.I.A.S.
No. 5780; Convention on the Liability of Operators of Nuclear Ships, May 25, 1962,
57 AM. J. IrrL L. 268 (1963).
66. Where general words follow specific words in an enumeration describing the
legal subject, the general words are construed to embrace only objects similar in na-
ture to those objects enumerated by the preceding specific words. 2 J. SUTHERLAND,
STATUTES AND STATUTORY CONSTRUCTION § 4909, at 395 (3d ed. 1943).
67. See Prevention and Control of Marine Pollution, supra note 8, at 85.
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conventions thus suffer from tunnelled vision. They lack the compre-
hensive approach which objective, scientific analysis requires.
There are three other conventions which deal specifically with oil
pollution. The 1954 London Convention prohibited the discharge of
oil by certain vessels in a zone extending 50 miles from the coast; this
range was extended to 100 miles by a 1962 amendment. 8 The area
of the convention's applicability is an ineffective restraint on a pollutant
which is distributed throughout the global marine environment as re-
vealed by the journey of Ra II. The concept of prohibited zones will
be replaced in a 1969 amendment which limits the amount of oily mix-
tures which can be discharged. Under the amendment, ships can dis-
charge mixtures with an oil content of less than 100 p.p.m. The total
volume of allowable discharge will vary with distance from shore.
Volume will be determined at a rate of less than 60 liters per mile.
The amendment is not yet in force. If the amendment becomes ef-
fective, an inherent defect exists in the method of enforcement. Vio-
lations are punishable only under the laws of the state of registry of the
offending vessel unless the violation occurs within the territorial sea of
another state. The coastal state obviously has a greater interest in
compliance than the state of registry, which is often chosen as a matter of
convenience because the laws regulating ships vary from nation to na-
tion.
The Torrey Canyon disaster prompted two 1969 Brussels conven-
tions which permit coastal state intervention on the high seas to pre-
vent threatened oil pollution from a maritime casualty. These conven-
tions establish strict liability for damage from such pollution up to a 14
million dollar ceiling.69 However, like previous measures, the Brussels
conventions are deficient in several respects. Neither convention deals
with pollution from substances other than oil. They apply only to oil
pollution emanating from ships. Thus, they fail to deal with oil pol-
lution from other sources such as offshore drilling operations. The
remedy of civil liability is limited to damage occurring within the terri-
torial sea. Injuries to coastal or community interests in the contiguous
zone or the high seas are left without remedy. Finally, the conventions
are essentially remedial and not preventative. Thus, the Brussels con-
68. 1954 London Convention, supra note 19, art. III. For the proposed 1969
amendment to the London Convention see 9 INT'L LEGAL MATERIALS 1 (1970).
69. Draft Convention on the Rights of Coastal States To Intervene in Casualties
on the High Seas Causing Oil Pollution, 8 INT'L LEGAL MATERIALS 466 (1969); Draft
Convention on Civil Liability for Oil Pollution Damage, 8 INT'L LEGAL MATERIALS
453 (1969).
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ventions are concerned only with oil pollution after it causes damage to
a limited area of the ocean.
Similarly, fisheries conventions have been adopted only to remedy
threatened extinction of particular species, rather than to implement
rational plans for comprehensive management of living resources. The
fundamental weakness of this approach becomes apparent as fisher-
men continually seek and overfish new and unregulated stocks of fish.
The fishery conservation conventions, while directed at maximum sus-
tainable yield, do not necessarily ensure the preservation of the species.
The 1946 Whaling Convention illustrates this fact.70  In addition, the
conventions do not always consider fish species in their ecological rela-
tionships with other organisms in the web of marine life.71 With this
review of well intentioned, but ineffective, set of regulations now in
mind, it is useful to see what types of measures have been proposed to
solve some of the problems.
Proposed International Seabed Regimes and
Ocean Environmental Quality
Ocean mineral resources have been inaccessible. They have been
declared the common heritage of all mankind and not subject to na-
tional appropriation only recently.72  International law, apart from
declarations of general principles, does not contain any clear criteria for
the development of these resources or a precise delineation of where
coastal state ownership ends and international jurisdiction begins. The
General Assembly of the United Nations has called a general con-
ference to resolve existing ambiguities and to fill this legal void;73 it has
also created the Committee on the Peaceful Uses of the Seabed and
Ocean Floor beyond the Limits of National Jurisdiction to study prob-
lems concerning the law of the sea including marine pollution. In
preparation for the 1973 conference, many governments have submitted
70. International Convention for the Regulation of Whaling, Dec. 2, 1946, 62
Stat. 1716 (1947), T.I.A.S. No. 1849.
71. See, e.g., Conservation of Atlantic Tunas, May 14, 1966, art. IV, para. 1,
[1969] 3 U.S.T. 2887, T.I.A.S. No. 6767; Inter-American Tropical Tuna Commission,
May 31, 1949, [1950] 1 U.S.T. 230, T.I.A.S. No. 2044; International Convention for
the Regulation of Whaling, Dec. 2, 1946, 62 Stat. 1716 (1947), T.I.A.S. No. 1849.
But see Convention on the Conservation of North Pacific Fur Seals, Feb. 9, 1957
[1957] 2 U.S.T. 2283, T.I.A.S. No. 3948; Convention for the Northwest Atlantic
Fisheries, Feb. 8, 1949, art. VI, para. 1(a), [1950] 1 U.S.T. 477, T.I.A.S. No. 2089.
72. G.A. Res. 2750(L) (xxv), 25 U.N. GAOR Supp. 28, U.N. Doe. A/8028
(1970); United States Draft of U.N. Convention on International Seabed Area, 9
INT'L LEGAL MATERmAS 1046 (1970) [hereinafter cited as United States Draft].
73. See note 3 supra.
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an agenda of questions or draft conventions to regulate the exploration
and exploitation of the seabed and ocean floor. Some of the proposed
seabed regimes contain provisions on marine pollution which will be
analyzed in this article to determine whether they provide sufficient
environmental safeguards to control pollution and protect the oceans'
environmental quality.
The Draft Convention of the United States
On August 3, 1970, the United States submitted a draft conven-
tion which provides that all seabed resources seaward of a 200 meter
depth are the common heritage of all mankind subject to the jurisdic-
tion of an International Seabed Resource Authority (ISRA). 4 The
coastal state would act as an international trustee in the area from the
200 meter depth to the edge of the continental margin, but the inter-
national authority would have exclusive jurisdiction over the entire sea-
bed area beyond the continental margin.
7
1
The proposal of the United States contains principles relating to
environmental harm which may be caused by the development of sea-
bed resources. These principles are vague and generalized. The ex-
ploration and exploitation of natural resources in the international area
must not "unjustifiably interfere with other activities in the marine en-
vironment. 17 All activities in this area must be undertaken with ade-
quate measures to protect the "safety" of the marine environment.7 7 Lia-
bility is imposed for damages. 78  This broad language does not provide
definite criteria necessary for assuring the environmental integrity of
the oceans. It merely resurrects the ill-defined terminology of the Con-
vention on the Continental Shelf. 79  The proposed ISRA is required to
adopt regulations to prevent pollution from exploration and exploita-
74. United States Draft, supra note 72.
75. The phrase continental margin or continental terrace describes the entire
seabed land mass extending from the seashore to the point where the land mass touches
the ocean floor. This continental margin includes: (1) the shelf, which can be con-
sidered the submerged edge of the continents, (2) the slope, a steeper fall-off towards
the abyssal depths and (3) the rise which falls off at a less steep inclination than the
slope and touches the abyssal floor. J. ANDRASSY, INTERNATIONAL LAW AND THE RE-
SOURCES OF THE SEA 4 (1970).
76. United States Draft, supra note 72, at 1049.
77. Id.
78. Id. at 1050, 1075. Liability is imposed on those holding licenses for ex-
ploration and exploitation of the international seabed area. They would be liable to
other users of the area for cleaning and restoration costs in the event of damage.
79. See text accompanying notes 58-61 supra.
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tion "such as drilling, dredging, excavation, disposal of waste, con-
struction and operation or maintenance of installations and pipelines
and other devices .. ."o However, it has no jurisdiction over pol-
lution arising from other sources or emanating from the area of coastal
state jurisdiction. The ISRA is authorized to issue ecological emer-
gency orders to prevent serious harm to the marine environment; it
may cooperate with the United Nations and other international organi-
zations concerned with the oceans."'
Finally, the proposed convention gives the ISRA power to create
international marine parks and preserves in areas of unusual educa-
tional, scientific or recreational value. However, in the trusteeship
zone, such reserves may be established only with the consent of the
trustee state.82  This limitation deprives the ISRA of any meaningful
authority since the fertile pastures of the ocean are concentrated on the
continental shelf. Beyond these areas, the open sea is a marine desert,
comparatively devoid of oceanic life. 3
The Proposals of Other Nations
Other states have submitted proposals concerning the seabed
which vary from mere listings of agenda issues to complex treaty pro-
visions similar in format to the United States draft convention. Like-
wise, there are many different responses to marine pollution ranging
from an absence of recognition of the problem to considered evalua-
tion and comprehensive treaty provisions. The U.S.S.R.'s draft pro-
posal would establish an international seabed agency, but its jurisdic-
tional area is left as an open question. States engaged in development
of seabed resources would be required to take appropriate measures to
prevent pollution of the marine environment and interference with its
ecological balance. Although the opening language is vague, it is fol-
lowed by the express direction that seabed activities "must not cause
damage to the flora and fauna of the marine environment. '8 4  How-
ever, subsequent articles do not give the international agency regula-
tory power; rather, they merely permit it to adopt recommendations
concerning the manner of mitigating environmental harm from seabed
activities.8 5
80. United States Draft, supra note 72, at 1052.
81. Id. at 1058.
82. Id. at 1053.
83. See note 148 infra.
84. The Comm. on the Peaceful Uses of the Sea-Bed and the Ocean Floor Be-
yond the Limits of National Jurisdiction, Report, 26 U.N. GAOR Supp. 21, U.N. Doc.
A/8421 (1971) [hereinafter cited as Peaceful Uses of the Sea-Bed].
85. Id. at 73-74.
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The intense concern of developed nations for the environment
usually is not shared by the less developed countries. Economic de-
velopment and industrialization are necessary to solve important social
problems and uplift low standards of living.86 However, this general
attitude apparently does not carry over to the marine environment.
Some of the strongest enunciations of ecological principles are found in
the proposals of less developed countries. The draft treaty submitted
by Chile and fourteen other Latin American states would require that
all seabed exploitation activities be conducted in such a way as to pre-
vent damage to the living resources of the ocean. 87 This proposal
provides for an international seabed authority which may engage
in resource development. It is also empowered to prevent, mitigate
and eliminate the threat of pollution. A major shortcoming of
this proposal is the fact that the potential conflict between conducting
and regulating resource development is not considered. 8  The inter-
national authority would also be given the power to ensure preserva-
tion of the environment and its living resources by establishing "re-
serve areas free from exploration and exploitation." '89 Moreover, the
coastal state would be granted the right to enact rules to prevent threat-
ened pollution of its coast or related interests. 90 These views are not
confined to the Latin American bloc which is concerned with fisheries
and 200 mile coastal state jurisdiction; they also are expressed by other
less developed nations in the Middle East and Africa.91 Other states,
including Spain and Brazil, agree with the concept of special zones of
coastal state jurisdiction for pollution control. They also concur in the
need for international controls to preserve the marine environment "in
view of the increasing use of the seabed and exploitation of its re-
sources."
92
Among developed countries, Norway, Canada, and Iceland recog-
nize the severity of marine pollution and the need to preserve the
oceans from further environmental degradation. In a joint working
paper, Norway and Canada list the need for measures to preserve the
oceans' ecological balance and to control and monitor pollution on the
high seas beyond zones of special jurisdiction of the coastal state as a
86. See generally The Founex Report on Environment and Development, INT'L
CONCILATION Jan. 1972 [hereinafter cited as Founex Report].
87. Peaceful Uses of the Sea-Bed, supra note 84, at 94.
88. Id. at 94-95.
89. Id. at 98.
90. Id. at 94.
91. Id. at 203-04.
92. Id. at 198-99.
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major issue. Additionally, Canada submitted its own proposal for an
international seabed regime. As exemplified by its Arctic waters anti-
pollution law, Canada supports the right of a coastal state to prevent
an imminent danger to its coasts or other related interests from pollu-
tion on the high seas.93 More importantly, its proposal recognizes
the potential conflict between seabed resource development and the
protection of the marine environment:
[T]he international seabed regime and machinery may eventually be
subject to the same conflict as between conservation interests on the
one hand, and economic interests on the other, that has already
marked debates on national resource development policies at the
domestic level . . .4
The proposal suggests that this conflict can be averted only through the
"elaboration and acceptance of stringent safety standards from the very
outset. . ." Finally, Canada warns that although the uncertainties
of international law have discouraged seabed exploitation to date, im-
patient entrepreneurs may proceed before the law catches up with
technology. This would result in a "free-for-all among the giant cor-
porations of the major industrialized powers, with the inherent danger
that resources will be wasted [and] the environment will suffer degra-
dation. . . ."I Such environmental chaos can be prevented by im-
mediately creating a "transitional administrative and regulatory system
for the orderly and safe development of seabed resources."'9
Malta submitted the most comprehensive plan for a seabed re-
gime. Its jurisdiction would encompass the living resources of the
seas as well as seabed minerals. Creating a new international order
for ocean space,98 the plan would abrogate the laissez faire attitude of
existing regimes. This comprehensive approach is based on the prem-
ise that ocean space is a single ecological system and its uses are in-
creasingly interlinked. 99 Malta's proposed treaty contains many arti-
cles on the marine environment, but they are not articulated clearly
from an environmental viewpoint. The treaty would depart from the
law of the sea by creating two new principles. The first principle pro-
93. Id. at 217.
94. Id. at 215.
95. Id.
96. Id. at 223.
97. Id.
98. Id. at 109.
99. Id. The phrase ocean space, used herein and elsewhere in the paper, is de-
fined by Malta's draft as "the surface of the sea, the water column and the seabed be-
yond internal waters." Id. at 114.
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hibits a state from using its technology in a manner which may cause
extensive change in the natural marine environment. The second obli-
gates a coastal state to enact and enforce reasonable measures to pre-
vent substantial injury to the interests of other states.' 00 This is a reit-
eration of the inadequate terminology found in current conventions
and in the United States seabed proposals. In addition, general prin-
ciples, while useful as declarations of policy, must be implemented by
specific, technical regulations if they are to be effective. Article 72 of
the proposed treaty seems to require environmental impact analysis and
statements. The article prohibits development when scientific findings
indicate the probability of extensive pollution.1 1 However, whether
the international agency would be required to make such findings be-
fore approving development is unclear. 10 2  Finally, this proposed chap-
ter for preserving the ecological integrity of international ocean space is
defective not only in language but also in substance because it fails to
specifically require the agency to authorize seabed development only if
the marine environment will not be impaired.
Pending the creation of an international regime, the General As-
sembly of the United Nations has declared that states must take appro-
priate measures for adopting and implementing international rules and
standards to prevent, in the area beyond national jurisdiction, marine
pollution and interference with the ecological balance of the ocean, in-
cluding damage to the flora and fauna of the marine environment." 3
This declaration apparently establishes general principles on an interim
basis. It looks to the creation of international seabed institutions.
Since it is a United Nations resolution, there is a question of the extent
to which it establishes binding legal norms.' 4
100. Id. at 110.
101. Id. at 146.
102. Compare id. with National Environmental Policy Act, 42 U.S.C. §§ 4321-47
(1970) (requiring environmental impact statements for federal projects).
103. G.A. Res. 2749 (xxv), 25 U.N. GAOR Supp. 28, at 24, U.N. Doc. A/8028
(1970). The U.N. Conference on the Human Environment at Stockholm adopted a
Declaration of Principles including Principles 7 and 21 which state the obligation of
nations to preserve the marine environment. Principle 7 provides that: "States shall
take all possible steps to prevent pollution of the seas by substances that are liable to
create hazards to human health, to harm living resources and marine life, to damage
amenities or to interfere with other legitimate uses of the sea." ENVIRONMENT, supra
note 11, at 2.
104. See Kirgis, Technological Challenge to the Shared Environment: United
States Practice, 66 AM. J. INT'L L. 290, 304-07 (1972). See generally Falk, On the
Quasi-Legislative Competence of the General Assembly, 60 AM. J. INT'L L. 782
(1966).
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The Ocean Dumping Proposal
In addition to the seabed regime, the United States has presented
a draft Ocean Dumping Convention and separate articles on fisheries.
The convention would require contracting states to create appropriate
national mechanisms to issue permits for dumping, which is defined in
the convention as "the deliberate disposal at sea of matter from vessels
or aircraft."'1 5  No permit may be issued if the dumping would "ma-
terially endanger human health, welfare, or amenities, the marine en-
vironment, living and other maritime resources, ecological systems, or
existing or future uses of the sea."'106 Certain criteria, such as the ma-
terial's persistence, volume, location, and other factors, are to be con-
sidered. °7 All permits which are granted must be logged in a registry
maintained by the International Maritime and Consultative Organiza-
tion. 0 8 Enforcement remains at the national level, with each party
establishing penalties sufficient to deter their violation.
In common with all the regimes discussed to this point, the dump-
ing convention embodies language which is overly vague. What con-
stitutes material dangers to the marine environment is unclear. The
language in this latest proposal, however, improves upon the original
standard of reasonableness. Specific criteria for evaluating the issu-
ance of dumping permits is established. Although the convention
seemingly deals with the most serious volume and source of pollution,
it is limited to dumping by ships and airplanes. The proposal is not
applicable to materials entering the sea through other routes, such as
river runoffs or pipeline outfalls. International enforcement mechan-
isms are not provided. Reliance is placed upon the nation of the
wrongdoer to punish him under that country's own laws. Thus the
proposed Ocean Dumping Convention marks an improvement over
prior treaties by incorporating more definite, albeit still not technical,
criteria, but its scope is narrow and its sanctions ineffective.
Summary
Most of the proposed international seabed regimes state general
environmental principles without enumerating particular standards or
108. Id. Arts. VII and IX.
105. U.S. Draft Convention on Ocean Dumping, 10 INr'L LEGAL MATRnmLs 1021
(1971). References are to a subsequent draft (March 27, 1972) obtained by the
author. Art. 11(1), p. 4. The draft convention was discussed and modified at inter-
governmental meetings in Reyjavik, Iceland on April 15, 1972 and in London on
May 30-31, 1972 prior to the Stockholm Conference.
106. Id. U.S. Draft Convention on Ocean Dumping, Art. V(b), (March 27, 1972).
107. Id. Art. V(a), Annex II, at 29.
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criteria. No proposal, except perhaps that of Malta, requires an analy-
sis of the environmental impact of seabed development prior to issu-
ance of a license by an international agency. No provisions for admin-
istrative review by interested states or international organizations are
incorporated. The environmental scope of most of these proposals ex-
tends only to potential sources of pollution arising from the exploration
and exploitation of seabed mineral resources. The proposed interna-
tional agencies generally are not given power to study, review and
regulate other types of marine pollution. Jurisdiction of these agencies
begins beyond continental shelf waters, which remain subject to coastal
state control. However, even if the seabed regimes were designed to
encompass comprehensive jurisdiction over all marine pollution, an in-
herent institutional defect remains. A conflict of interest exists in a
seabed agency which promotes resource development and concurrently
regulates such development to protect the oceans from environmental
degradation. This conflict is particularly dangerous when the seabed
agency itself develops mineral resources, as the Chilean and other pro-
posals suggest, as opposed to merely licensing development by inter-
national corporations. This crucial conflict has been recognized only
by Canada. In summary, the proposed seabed regimes contain neither
promising nor innovative solutions for comprehensively evaluating and
controlling all marine pollution; nor, within their limited objectives, do
they provide sufficient environmental safeguards for preventing pollu-
tion from seabed mineral extraction and development.
Approaches to the Control of Marine
Pollution and a Suggested Ocean
Environmental Regime
Alternative Approaches to Marine Pollution Control
Marine pollution may be remedied by action taken at national, re-
gional, or international levels. The national approach gives coastal
states jurisdiction over the high seas. This is the basis for Canadian
legislation regulating shipping for 100 miles within arctic waters for
the purpose of protecting the fragile arctic ecology from oil pollution;
the conservation of fishing resources is one of the reasons for Latin
American jurisdictional claims of 200 miles. 10 9 However, the national
approach is ineffective for legal, environmental and economic reasons.
109. Henkin, Arctic Anti-Pollution: Does Canada Make-or Break-Interna-
tional Law?, 65 AM. J. INT'L L. 131 (1971) [hereinafter cited as Henkin]. The
bioma or ecosystems theory is one of the justifications for the Peruvian 200-mile limit.
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Unilateral assertions of jurisdiction beyond the contiguous zone
presently may not be valid under international law.110 Even if juris-
dictional claims extending several hundred miles are valid, coastal state
control leaves large parts of the ocean unregulated. This national ap-
proach conflicts with the ecological principle that the oceans are an in-
terrelated whole which must be regulated in a systematic and compre-
hensive manner. Marine pollution is a global problem transcending
national boundaries and political systems. Therefore, it cannot be
dealt with adequately by coastal state control."' A national approach
discourages uniformity of regulation, thereby permitting a variety of
pollution control standards. This would not only create confusion, but
it also may result in certain states becoming environmental havens,
similar to tax shelters or "flags of convenience," in which polluting in-
dustries may be permitted or even encouraged. From an economic
view, industries, particularly multinational corporations, would benefit
from uniform, global pollution standards rather than a checkerboard of
differing national regulations." 2
While a national approach to pollution control has obvious draw-
backs, regional arrangements may be an appropriate solution for states
bordering on a well defined geographic region of the ocean such as an
enclosed sea. Pollution of these areas is produced principally by the
countries sharing the common body of water. For example, the Baltic
Sea has long been used by the U.S.S.R., Finland, Poland, East Ger-
many, West Germany and Sweden for dumping wastes. That dump-
ing has severely decreased the oxygen required to sustain aquatic life in
the Baltic. Unlike other oceans which are constantly being replen-
ished, its waters are fully cleansed only by passing through the narrow
passage to the North Sea. The cleansing cycle is completed only once
every thirty years. If the Baltic's deterioration is not abated soon, the
sea may die, as did the Black Sea some thousand years ago." 3  The
Peru's fishing grounds are all located within 200 miles of its coast, which is the outer
biological limit of the Humboldt Current, one of the world's most fertile marine areas.
Loring, The United States-Peruvian "Fisheries" Dispute, 23 STAN. L. REv. 391, 416
(1971).
110. Henkin, supra note 109.
111. As to the inadequacies of national offshore petroleum laws see Utton, A
Survey of National Laws on the Control -of Pollution from Oil and Gas Operations on
the Continental Shelf, 9 COLUM. I. TRANSNAT'L L. 331 (1970).
112. Summary of Subcommittee III Meetings, U.N. Doc. A/AC. 138/SC MI/SR
3-14 (1971) at p. 53; Vicker, Uniform Rules Urged as Pollution Becomes Worldwide
Problem, Wall Street Journal, Nov. 29, 1971, at 1, col. 6. See generally Founex Re-
port, supra note 86.
113. Sterling, The Dying of the Baltic Sea, San Francisco Sunday Examiner and
Chronicle, Sept. 26, 1971 (This World Magazine) at 29.
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Mediterranean, particularly near southern France, and the Adriatic
near Trieste may suffer a similar fate." 4  Therefore, regional arrange-
ments may be effective where states share a common oceanic region.
Impetus may be particularly strong if economic benefits from the sea
are impaired by pollution. There is some possibility at this time that
regional arrangements will be concluded for the Mediterranean, Baltic,
Caspian and North Seas. 115 Regional arrangements, however, do not
apply to much of the open sea. Thus both the national and regional
approaches can provide controls only within limited geographic areas.
A new international approach to the control of marine pollution
and the protection of the oceans' ecosystems is essential for several rea-
sons. First, marine pollution is a global problem requiring interna-
tional control. The national approach affords only limited protection.
Assuming the validity of unilateral pollution zones to the limits of the
continental margin, seventy-five percent of the marine environment
would remain unregulated." 6 For similar reasons, regional arrange-
ments provide only a partial solution to a worldwide problem. Sec-
ondly, an international approach is suggested by the fundamental unity
of all marine life. This unity is reflected in the complex interrelations
of marine organisms and their ultimate dependence on plankton as the
base of the entire food chain. Thus, marine life and the pollution af-
fecting it should be analyzed and regulated on a global basis. Further,
existing international law is wholly inadequate to deal with the magni-
tude and intensity of marine pollution. The Geneva conventions and
the subsequent oil pollution conventions attack pollution on a piece-
meal basis. They fail to view the oceans as integrated biological
mechanisms. While the proposed ocean dumping convention marks
an improvement, it is limited to a particular category of pollution from
a very narrow source. Finally, the proposed seabed regimes are pat-
terned after the same fragmentary approach to marine pollution.
A Proposed Global Oceans' Environmental Regime
The control of marine pollution and the preservation of the
oceans' ecosystems can be accomplished only by an international re-
gime with comprehensive jurisdiction over all the oceans. This regime
114. See Calder, supra note 10; Cornwell, Is the Mediterranean Dying?, New
York Times, Feb. 21, 1971 § 6 (Magazine) at 24.
115. Conference on the Human Environment, International Organizational Impli-
cations of Action Proposals, U.N. Doc. A/Conf. 48/11 (1972) [hereinafter cited as
Action Proposals].
116. Friedmann, Selden Redivivus-Toward a Partition of the Seas?, 65 AM. J.
INT'LL. 757, 761 (1971).
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must be granted powers to study, define and stringently regulate man's
use of the marine environment. The basic concept of such a regime
has been suggested by oceanographers, 117 legal scholars, 118 nations, 1 9
and agencies of the United Nations. 2 ' The remainder of this article
is devoted to a discussion of some of the features of such a regime.
The Jurisdictional Area of an Ocean Environmental Regime
To be effective an ocean environmental regime must have juris-
diction over the high seas, including the seabed, the subsoil, the super-
jacent water column, the surface of the oceans and the airspace above.' 2 '
Pollution must be controlled in the total marine environment. Any
boundary excluding international control from any of these areas would
be based on arbitrary criteria which ignore fundamental facts about the
oceans. In a horizontal sense, the jurisdictional area should not be
limited to the high seas. It must include the territorial sea and the
contiguous zone. An international regime with jurisdiction over only
the high seas or waters beyond the edge of the continental shelves
would be largely insignificant because large parts of the oceans are
barren of marine life. The most productive areas of the oceans are
coastal waters above the continental shelves. 2   Currents generate an
117. E.g., San Francisco Chronicle, Oct. 19, 1971, at 7, col. 1 (remarks of
Jacques Costeau).
118. E.g., Borgese, Towards an International Ocean Regime, 5 Tax. INT'L L.F. 218,
226 (1970); Friedman, Selden Redivivus-Towards a Partition of the Seas?, 65 AM. J.
INt'L L. 757, 770 (1971); Schachter and Serwer, Marine Pollution Problems and Reme-
dies, 65 AM. J. INT'L L. 84, 110 (1971). For a global environmental authority with
jurisdiction over seas, rivers, lakes, natural resources, land use and population see
Baxter, International Cooperation to Curb Fluvial and Maritime Pollution, Columbia
Proceedings on International and Interstate Regulation of Water Pollution (1970).
119. Canada has recently suggested a comprehensive approach for preservation of
the marine environment. This is necessary because: "[ilt will be evident from the
above review of what has been done with respect to the prevention of marine pollution
that existing international conventions, even taken together, do not constitute a com-
prehensive approach to the preservation of the marine environment."
The comprehensive approach to marine-based sources of pollution need not be em-
bodied in a single treaty dealing with all aspects of marine pollution provided that all
treaties, taken together, constitute a coherent, uniform and all-embracing treaty system.
Canada urges the Law of the Sea Conference to adopt the keystone for such a system
by elaborating a master or umbrella treaty. Canada: Working Paper on Preserva-
tion of the Marine Environment, U.N. Doc. A/AC. 138/sc. m/L. 26 (1972).
120. F.A.O., POLLUTION: AN INTERNATIONAL PROBLEM FOR FISHERIS, supra note
7; Prevention and Control of Marine Pollution, supra note 8, at 85. See also Peaceful
Uses of the Seabed, supra note 84, at 41-45.
121. See E. BoRGEsE, THE OcEAN RGOIME (1968). The airspace above the high
seas is subject to the Convention of the High Seas, April 29, 1958 [1962] 2 U.S.T.
2312, T.I.A.S. No. 5200.
122. Nielsen, Fertility of the Oceans: Productivity, Definition and Measurement,
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upwelling of nutrients from the bottom. They are brought to sunlit
surfaces where plankton is abundantly produced.123 This shallow zone
of the sea consists of two to three percent of the waters. However, the
growth of plankton powers ninety percent of ocean life. Although
these coastal waters represent only seven to eight percent of the total
ocean surface, they are the most fertile areas of the oceans and, un-
fortunately, the most polluted.'24
Because the coastal states traditionally have exercised control over
certain portions of the seas, such authority probably cannot be dis-
placed entirely by an international regime.125  A growing number of
nations are unilaterally asserting jurisdiction over the high seas to con-
serve fisheries or fragile marine ecosystems. These claims arise in part
because of the absence of precise international standards governing
marine pollution and a lack of confidence in existing law. The con-
flict between the traditional coastal state jurisdiction and the urgent
need for international control in the productive coastal waters can be
resolved without eliminating coastal state control. For example, in the
United States, the federal government has not preempted the field of
air and water pollution control. Minimum federal standards are es-
tablished which can be exceeded by more stringent state controls. 26
Similarly, a regime for the oceans could have exclusive jurisdiction
over the high seas. In coastal waters above the continental shelves,
this regime would promulgate minimum international pollution control
standards and grant the coastal state or a regional authority the power
to establish more stringent standards. Regional and national controls
thus would form part of the total framework for abatement of marine
pollution. In this way, an ocean environmental regime need not be a
super agency. It would be interstitial, filling the gaps left by inade-
quate local controls and providing overall guidance and direction.
The Subject Matter Jurisdiction
An ocean environmental regime based upon a comprehensive,
systematic approach to the oceans must have jurisdiction over all re-
sources-mineral and living-and all materials and activities which
in 2 THE SEA, IDEAS AND OBSERVATIONS ON PROGRESS IN THE STUDY OF THE SEAS
129, 135 (M. Hill. 2d. 1963).
123. A. HARDY, THE OPEN SEA: ITS NATURAL HISTORY; THE WORLD OF PLANKTON
53 (1956).
124. Action Proposals, supra note 115, at Annex, at 1.
125. See text accompanying notes 164-175 infra.
126. 33 U.S.C. §§ 1151, 1160 (1970); 42 U.S.C. § 1857 (1970). The extent to
which the coastal state should be subject to minimum international standards has not
yet been resolved. 66 DEPT. OF STATE BULL. 672, 677 (1972).
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may cause environmental harm. The regime must be empowered to
control all pollutants. An alternative to a single regime would be sepa-
rate treaties giving jurisdiction over a fixed number of pollutants.
However, a separate treaty for each pollutant would necessitate nu-
merous conventions, thus repeating the piecemeal, crisis-oriented ap-
proach of past efforts. A single treaty denominating pollutants would
become outmoded as accelerating technology created new products and
chemicals. Therefore, the Inter-governmental Working Group on
Marine Pollution (IWGMP) states that control of marine pollution
must be rooted in a flexible approach that can adapt to technological
change.
127
In addition to the control of pollutants, the regime must have
jurisdiction over uses of the sea which may be harmful to the marine
environment. While traditional uses of the ocean have been confined
to areas near the surface, technological advances are opening new
depths for resource development, research and, perhaps, human habita-
tion as population growth diminishes available terrestrial living space.
The development of seabed mineral resources is not now technically
or economically feasible; but in a few years, such development will be
possible. Dredging and mining ocean mineral resources will increase
the severe strains which already threaten the continued viability of
marine life.' 28  An ocean regime, therefore, must have the power to
review and regulate or prevent resource development which may have
an adverse impact on the marine environment.
Finally, an ocean environmental regime must have jurisdiction
over the living resources of the sea. If marine pollution is to be fully
understood and effectively regulated, its impact on marine organisms
must be evaluated. The regime should be empowered to preserve and
protect them. This relationship is recognized in a recent report of the
Food and Agriculture Organization of the United Nations which warns
of the loss of valuable fish stocks unless pollution of the oceans is im-
mediately controlled through radical reforms at the international lev-
el. 12  Apart from pollution, exhaustion of commercial fisheries re-
127. Conference on the Human Environment, Identification and Control of Pol-
lutants of Broad International Significance, U.N. Doc., A/Conf. 48/8, at 80-81 (1972)
[hereinafter cited as Control of Pollutants]. The Stockholm Conference on the Human
Environment recommended that governments endorse the principles of IWGMP. The
conference adopted Recommendations for Action including articles 86-94 on marine
pollution. ENVIRONMENT, supra note 11, at 9-10.
128. See text accompanying notes 28-33 supra.
129. F.A.O., POLLUTION: AN INTERNATIONAL PROBLEM FOR FISHERIES, supra note
7, at 75.
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mains a serious problem. As the world fish catch increases and fish
stocks are overfished, it is possible that all species may be exhausted
within twenty years. 130 In the past, conventions for fishery conservation
were drafted to protect a particular species after its extinction was threat-
ened. However, as one species became the subject of regulation, fish-
ermen moved to other species which, when threatened with extinction,
were then likewise protected by "conservation" conventions. This
after-the-fact approach, which reflects outmoded laissez faire concepts,
breeds continual crises. Comprehensive, rational advance planning is
needed to foster proper resource development which anticipates and
prevents species exhaustion and discovers ecological problems before
they arise.
In addition to their other shortcomings, the proposed conservation
conventions do not adequately consider fisheries. For example, a
stock of fish may be dependent on a secondary species for food. If
this food source is depleted, the stock may disappear notwithstanding
a convention to maintain the maximum sustainable yield. Such a re-
sult is not merely theoretical. Recent experimental harvesting of krill,
a zooplankton, would eliminate a primary source of food for whales if
continued on a commercial basis.' 3 ' Hence, an ocean regime must
have jurisdiction over all living resources to conserve and regulate the
various organisms in the interdependent web of marine life. The re-
gime must protect the base of the food chain, plankton, which is essen-
tial not only to marine life but also to terrestrial life as the principal
regenerator of oxygen.
The Institution with Ocean Environmental Jurisdiction
There are two major possibilities as to the kind of institution
which should be given extensive jurisdiction over the global ocean en-
vironment: either a regime which is affiliated with mineral resource
development programs or a regime which is independent of the promo-
tion of such activities. In any event, an international institution with
investigative and research authority is essential to controlling ocean
pollution. Because of the embryonic state of oceanographic knowledge
the need is clear for constant research, monitoring and the establish-
ment of control standards. As in domestic environmental law, this task
can be accomplished only by an administrative agency with powers to
conduct ongoing research and regulation. The United Nations and its
130. Holt, supra note 49, at 188.
131. Greene, Food for Thought: Plankton, REALITIES, March, 1971, at 26, 32.
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specialized agencies have made considerable efforts in studying and re-
porting the gravity of marine pollution.11 2  Their efforts, however, are
fragmented among many specialized agencies and ad hoc interdis-
ciplinary working groups . 33  There is a need to centralize the ocean-
ographic functions of the United Nations into a single agency if the
United Nations is to administer an ocean environmental regime.
A seabed mineral resource regime, regulating the development of
ocean resources, could be given jurisdiction over the marine environ-
ment. Most of the proposed regimes include articles governing the
prevention of marine pollution from mineral resource development.
3 4
However, such a combination of functions is not desirable. Any insti-
tution with plenary power over the oceans' environment must be inde-
pendent of a seabed resource development agency. The responsibility of
studying and controlling ocean pollution is beyond the ken of a seabed re-
source institution. Such an institution would be concerned primarily
with pollution arising from mineral resource extraction and not with
the deterioration of the marine environment from other activities. Fur-
thermore, a fundamental objection to combining an environment au-
thority in a resource development regime arises because of the conflict
of interests inherent in such an arrangement. 3 5 A seabed agency li-
censing the development of, or itself developing, resources cannot ade-
quately protect the oceans from environmental harm arising from such
development. The dangers become more acute, indeed a vicious circle
develops, if environmental controls are funded from revenues provided
by the seabed resource regime. In the United States, the conflict of
interest arising from executive departments promoting development
and also regulating the environment led to the creation of an inde-
pendent federal environmental agency-the Environmental Protection
132. Certain specialized agencies of the United Nations have considered the prob-
lem from their own perspective, including FAO, UNESCO and its International Ocean-
ographic Commission, the Intergovernmental Maritime and Consultative Organization,
the International Atomic Energy Agency, the World Health Organization, and the
World Meteorological Organization. They have cooperated and coordinated their
efforts, particularly through the interdisciplinary Joint Group of Experts on the Scien-
tific Aspects of Marine Pollution (GESAMP). In addition to these international
agencies, intergovernmental groups are studying the problem; among these are the
International Council on Scientific Unions (ICSU) and its Special Committee on
Oceanic Research (SCOR), the International Union for the Conservation of Nature
and Natural Resources (IUCN) and others. Prevention and Control of Marine Pollu-
tion, supra note 8, at 65-82.
133. See Prevention and Control of Marine Pollution, supra note 8, at 65; Action
Proposals, supra note 115, at 2, 6.
134. See text accompanying notes 74-103 supra.
135. See, e.g., Peaceful Uses of the Sea-Bed, supra note 84, at 215.
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Agency. 1 6 Finally, the urgency of the need to abate and control
marine pollution suggests the establishment of an ocean environmental
institution which is independent of a seabed development regime. In-
stitutional arrangements pertaining to pollution can be concluded
sooner if they are treated separately. Institutional arrangements for
the development of the seabed and other law of the sea issues are beset
with difficult international political problems which are apparently far
from resolution. 13 7  While environmental questions have some politi-
cal overtones, they are ultimately scientific and technical problems which
can be treated apart from other problems of the law of the sea.
In order to avoid conflicts of interest and to meet the immediate
needs for environmental protection, jurisdiction over marine environ-
mental matters must be vested in an environmental institution which is
independent of a seabed development regime. 3 " The institution's
structure is critical to attaining its objective of regulating uses of the
ocean. Although the scope of its functions may necessitate a large
administrative staff, a wasteful duplication of efforts can be avoided by
requiring that the institution cooperate with and use the work done by
the United Nations and intergovernmental bodies which have studied
marine pollution problems. Moreover, some of the agency's areas
of responsibility can be delegated to commissions or committees to
evaluate problems such as pollution, fisheries, mineral development,
creation of marine preserves and other specific problem areas.
The institution's regulatory powers must be vested in a small
council to effectuate rapid decision making. In accordance with its
tasks and objectives, the council should be scientifically oriented. Rep-
136. 42 U.S.C. § 4321 (1970).
137. Friedmann, Selden Redivivus-Towards a Partition of the Seas?, 65 AM. J.
INT'L L. 757, 769-70 (1971).
138. Action Proposals, supra note 115. The report recognizes the special organi-
zational problems relative to marine pollution, particularly the need for an early estab-
lishment of a central point for overall coordination of the activities concerned and a
measure of policy guidance. As an interim measure, it suggests centralizing marine
pollution monitoring in IOC with cooperation from GESAMP and an intergovernmental
policy body to deal with problems of the human environment as a whole and the
control of all sources of marine pollution, including landbased sources. This kind of
flexible institutional framework would not prejudice the 1973 IMCO or Geneva con-
ferences but: "[alt some point in the future, it is possible that consideration will be
given to the establishment of some kind of international authority for the oceans which
would inter alia have responsibility for the scientific and regulatory functions discussed
above, together with functions relating more generally to management of marine re-
sources." Id. at 7-8. See also the principles for a comprehensive approach to the
problem of marine pollutions suggested by the Intergovernmental Working Group on
Marine Pollution. Control of Pollutants, supra note 127, at 79-82.
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resentation should be balanced between developed and less developed
countries. Political and ideological conflicts on the council can be
mitigated through a selection process by which the contracting parties
vote to confirm council members who are nominated by a neutral sci-
entific body such as GESAMP, ICSU, or ICUN. Members must be
recognized experts with competence in various fields such as ocean-
ography, marine biology, chemistry, hydrology, meteorology, ecology,
fisheries, mineral resources and economics. Other conflicts of interest
can be averted by prohibiting a member from working for or holding
any interest in an industry or entity subject to the institution's jurisdic-
tion. This prohibition should extend for a specified number of years
prior and subsequent to the member's tenure on the council. Such a
rule will foster impartial decision making-a goal which is not always
achieved by traditional conflict of interest provisions in environmental
regulatory bodies.
In addition to a decision making council, the institution will re-
quire other organs to act as a forum and to advise the council. The
convention should contain dispute resolution mechanisms. Preferably,
these mechanisms would include a tribunal to hear cases against per-
sons or states violating the institution's promulgated rules and regula-
tions. Finally, the institution must be given independent jurisdictional
status with power to act as a separate international legal personality.
Once these structural proposals are implemented, the institution can
act to protect the total marine environment.
The Functions of an Ocean Environmental Institution
The ocean environmental institution should undertake a course of
action which will enhance marine environmental quality and lead to
the proper utilization of ocean resources. Essential to the achievement
of these purposes is the collection and centralization of data concerning
the oceans, the atmosphere and marine life.'39 In addition to this
comprehensive study of the oceans' physical, chemical and biological
processes, an inventory should be made of the living and nonliving re-
sources of the ocean. 140  Concurrent with collecting data and inven-
139. This information is presently being obtained by GESAMP and the IOC's
Longterm and Expanded Program of Oceanic Exploration and Research (LEPOR).
The Sea: Marine Science, Long-term and Expanded Programme of Oceanic Research,
U.N. Doc. E/5017, at 8 (1971).
140. LEPOR has undertaken such an inventory because, "tujncertainty as to plants
and animals in the ocean impedes progress in ecological research and can confuse pre-
dictions. Only a fraction of these is yet adequately described and classified." Com-
prehensive Outline of the Scope and Long-term and Expanded Programme of Oceanic
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torying resources, the institution should make a global investigation of
marine pollution and identify the source, volume and location of
all pollutants in the marine environment.' An analysis of pollution
must encompass potential pollution arising from the future exploitation
of the oceans' mineral resources and degradation of the marine en-
vironment arising from other activities, including the exhaustion of liv-
ing resources.
After marine pollutants are identified, the effect of the pollutants
upon marine life should be evaluated. With knowledge of the toxicity,
persistence, and accumulative effect of a pollutant upon either a par-
ticular species or a geographical region, the carrying capacity of that
species or region can be established. After these tolerance levels or
"baselines" are established, the institution can formulate specific stand-
ards to regulate and control marine pollution. 4 2  These standards,
once formulated, will offer an infinitely sounder basis for regulation
than such vague terms as "unjustifiable interference" with the environ-
ment, or "adequate safeguards" against pollution.
143
Once data is collected and standards formulated, the institution
should develop a global plan for the preservation and proper utiliza-
tion of the ocean resources. This plan should include the enumera-
tion of priorities, a timetable and a proposal for its implementation.' 44
Based upon scientific criteria, areas of the oceans can be designated for
particular uses according to suitability. A similar approach-physio-
graphic determinism-has been used in land-use planning to determine
areas most suited for industrial, agricultural or residential develop-
ment, while preserving open space and aesthetic, historical and ecologi-
cal areas. 145  A comparable approach has been suggested for local
control of offshore coastal waters; and institutional models on a
microscopic level exist in agencies with jurisdiction over coastal and
Exploration and Research, U.N. Doc. A/7750, at 18 (1971) [hereinafter cited as
Comprehensive Outline].
141. This project has been started by IOC's Global Investigation of Pollution in
the Marine Environment (GIPME). See recommendations of GIPME in Control of
Pollutants, supra note 127. Other summaries have been prepared for the Stockholm
and Geneva conferences. See Prevention and Control of Marine Pollution, supra note
8.
142. Assessment and control are two main categories of action in a comprehen-
sive approach to marine pollution. Control of Pollutants, supra note 127, at 77-78.
143. See text accompanying notes 76-77 supra.
144. Periodic and comprehensive reports on the health of the ocean have been
suggested. Comprehensive Outline, supra note 140, at 24-25. One report has suggested
a global master plan. Prevention and Control of Marine Pollution, supra note 8, at 86.
145. I. McHARG, DESIGN WITH NATURE 31-41, 79-93 (1969).
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inland bays.1 46  In addition to setting aside certain areas of the ocean
for different uses, an ocean master plan most certainly should establish
stringent pollution control standards for areas subject to severe pollu-
tion. The plan can prohibit further development of mineral resources
which will exacerbate existing pollution until environmental quality is
restored to an acceptable level. The Mediterranean and the Baltic
Seas are examples of areas which must be given high priority for strict
pollution control and abatement measures. Similarly, an ocean master
plan can provide a high degree of protection for coastal waters. Biolog-
ically, these waters are the richest zones of the oceans. The growth of
plankton provides a food base for nearly all oceanic life. However, this
growth is concentrated in a small portion of the upper layers of water
over the continental shelves.' 47 In contrast to these "pastures" of
plankton, the open sea is biologically barren. 148 Because of their
importance to marine life and the earth's atmosphere, these productive
areas might be set aside permanently as marine parks or preserves.
Other oceanic regions also might be dedicated as underwater parks and
preserves in which development would be restricted.' 49 Such an ap-
proach will permanently protect the vital pastures of the oceans.
On the other hand, since certain oceanic regions contain little
146. Delogu, Land Use Control Principles Applied to Offshore Coastal Waters,
59 Ky. LT. 606 (1971). For an institutional model see, e.g., CAL. Gov'T CODE
§§ 66601-66661 (West 1966) San Francisco Conservation and Development Commis-
sion (B.C.D.C.).
147. See text accompanying notes 122-24 supra.
148. "The differences in the properties of waters are reflected in variations of fer-
tility between different parts of the sea. Off Peru, in a strip of ocean a hundred miles
wide and a thousand miles long, the water near the surface forms a permanent green
pasture, as productive for animal life as the blackest soil of the Ukraine. In the
central regions of the North Atlantic and North Pacific, the purplish blue color and the
clarity of the waters show that they are an oceanic desert, nearly as barren as the
Sahara." Marine Science and Technology: Survey and Proposals, U.N. Doc. E/4487
(1968). However, one writer states that the richest ocean areas are relatively infer-
tile when compared to productivity of land. Ryther, Biological Oceanography: Geo-
graphic Variations in Productivity, in 2 THE SEA; IDEAS AND OBSERVATION ON PROGRESs
IN THE STUDY OF THE SEA 347, 351-53 (M. Hill ed. 1963) [hereinafter cited as Ryther].
149. See, e.g., 16 U.S.C. §§ 398c, 459 (1970). See also, The Marine Protection,
Research, and Sanctuaries Act of 1972 (H.R. 9727) providing for the creation of
marine sanctuaries in waters over the continental shelf, 2 BNA Environment Re-
porter; Current Developments 767. Regulations concerning the use, including
mineral development, of the submerged areas of the Virgin Islands park and
the Padre Island National Seashore are found in 36 C.F.R. §§ 7.74-7.75 (1972). For
a discussion of underwater parks in other countries see Randall, Progress in Marine
Parks, SEA FRONTIERS, Jan.-Feb. 1971, at 3. International recognition and protection of
valuable terrestial species and areas has been proposed through the creation of a world
heritage trust. 64 DEP'T OF STATE BuLL. 256 (1971).
November 1972] MARINE POLLUTION
plankton production, these areas could be given high priority for mineral
development. Similar encouragement might be given to development in
regions with low levels of pollution or where development would cause
slight environmental harm. Thus, a global plan would be developed.
This plan would be based on scientific data. It would provide
objective criteria and priorities for reconciling conflicting ocean uses.
The result would be the optimal use of the oceans. Maximum benefits
would be obtained while maintaining the oceans' ecological balance and
environmental quality. Although a global ocean institution may not
be created for a number of years, similar institutions could be created
for distinct oceanic regions. 150 These regional regimes could prevent
further deterioration of the marine environment until a global institution
and ocean master plan are established.
Antarctica as a Regional Model for a Global Ocean Environmental Regime
The Southern Ocean, which circulates around the Antarctic con-
tinent, is an ecologically valuable area in which a regional marine en-
vironmental institution can be established as a first step toward a global
marine institution. A decade of oceanographic research makes the
Southern Ocean a well known oceanic region. This research "[leaves]
little doubt that [the Southern Ocean] is the world's most fertile large
oceanic region." ''  Because of this productivity, the Southern Ocean
merits high priority for its preservation and protection. The climate of
political and scientific cooperation since the Antarctic Treaty of 1959
suggests that this cooperation can be extended from the continent to the
surrounding Southern Ocean. In addition, environmental standards
have been established pursuant to the treaty in order to protect the
ecology of the continent. These standards set a precedent for further
environmental measures. Under a new treaty, measures of this type
could be made applicable to the protection of the Southern Ocean re-
gion. Such a treaty would serve as a prototype for an international
environmental institution.
Article IX(1)(f) of the Antarctic Treaty of 1959 requires that
the contracting parties formulate recommendations to further the trea-
150. E.g., Convention for the Prevention of Marine Pollution by Dumping from
Ships and Aircraft, Feb. 15, 1972, - U.N.T.S. -, U.N. Doc. A/AC 138/sc. III L.9
(1972) [hereinafter cited as Oslo Convention]. See also The Agreement for Coopera-
tion in Dealing with Pollution of the North Sea by Oil, 9 INT'L LEGAL MATERIALS 359
(1970).
151. Ryther, supra note 148, at 366; see Deacon, The Southern Ocean, in 2 THE
SEA, IDEAS AND OBSERVATIONS ON PROGRESS IN THE STUDY OF THE SEA 281 (M. Hill
ed. 1963).
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ty's objectives, including "measures regarding... [the] preservation and
conservation of living resources in Antarctica." 152  Pursuant to this
article, rules were adopted in 1961 to prohibit the injury or destruction
of indigenous animals and plants or the introduction of foreign flora
and fauna.'53 Human activities were restricted to prevent harm to
wildlife. In 1964, further measures were taken for the conservation
of Antarctic fauna and flora based upon their unique nature, scientific
importance, and defenselessness and susceptibility to extermination.
154
The treaty area was declared a Special Conservation Area. Each con-
tracting party was obligated to prohibit the killing, wounding, capture
or molesting of any native animal or native bird except by a permit is-
sued for limited, specific purposes consistent with maintaining the nat-
ural balance of ecological systems and the species' survival. In sub-
sequent years, fifteen special protected areas were designated to protect
penguin and petrel rookeries and areas with unique vegetation and ani-
mal life.'5 5  Two seal species were given special protection.' 50  Fi-
nally, an Antarctic regime to preserve the fertile Southern Ocean would
clarify the legal uncertainties concerning the application of the Con-
tinental Shelf Convention to Antarctica. 57  Thus, the Southern Ocean
is an appropriate area for a regional marine environmental regime.
The ecological measures taken in Antarctica provide the impetus for
extending their protection to the rich sea encircling the continent. This
regional regime could establish a pattern for an international global
regime.
State Participation in an Ocean Environmental Regime
States will find participation in a global regime for preserving the
oceans desirable for a number of reasons. The severity of marine pol-
lution requires immediate international action to arrest the increasing
deterioration of the oceans' quality and the threat to the continuation
of marine life. In the past, possible loss of individual state sovereignty
has thwarted international cooperation. However, cession of sover-
152. Antarctic Treaty, Dec. 1, 1959, [1961) 1 U.S.T. 794, T.I.A.S. No. 4780.
153. Antarctica: Measures in Furtherance of Principles and Objectives of the An-
arctic Treaty, July 28, 1962, [1963) 1 U.S.T. 99, T.I.A.S. No. 5274; July 24, 1961,
[1962) 2 U.S.T. 1349, T.I.A.S. No. 5094.
154. Antarctica: Measures in Furtherance of the Principles and Objectives of the
Antarctic Treaty, June 13, 1964, [1966) 1 U.S.T. 991, T.I.A.S. No. 6058.
155. Antarctica: Measures in Furtherance of Principles and Objectives of the
Antarctic Treaty Nov. 18, 1966, [1969] 1 U.S.T. 614, T.I.A.S. No. 6668.
156. Id.
157. Natural Resource Turisdiction on the Antarctic Continental Margin, 11 VA.
J. INV'L L. 374 (1971).
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eignty is not a persuasive argument against participation in a global
ocean environmental regime. Most ocean space is beyond the reach
of the coastal state except for a narrow marginal belt of sea. This
belt consists of territorial waters and contiguous zones up to twelve
miles and limited continental shelf jurisdiction over mineral resources.
Even if coastal state control were extended to 200 miles, international
regulation would be needed in the high seas beyond the 200 mile limit.
Since the oceans are a resource shared by all nations, states cannot ob-
ject to the creation of an ocean regime as an intrusion upon their sov-
ereignty. Thus, the ocean environmental institution's power would ex-
tend over the commons of the international community. Such au-
thority is not imposed upon or in addition to that of sovereign states.
This would advert the possible loss of sovereignty feared in many inter-
national arrangements. Furthermore, enforcement of the institution's
environmental standards would be directed principally at entities other
than sovereign states. 11 8 Finally, the gravity of the problem of marine
pollution requires cooperation despite the traditional notions of sov-
ereignty. This is the attitude of the State Department, which has
stated that while many environmental problems may be resolved at the
local or national level, a small fraction must be controlled through in-
ternational regulation. This includes "global programs and arrange-
ments for monitoring and protecting the common realm-the atmos-
phere and oceans of the earth."' 59
In addition to the need for international cooperation, the functions
of the institution will encourage participation because of the benefits
available to member states. In compiling information on the oceans,
the institution would become an oceanographic data center. A com-
mon pool of marine technology would be created. For example, the
institution could give technical assistance to states concerning the effect
of pollutants on a species or ecosystem, current pollution abatement
techniques, proper development of fish farming, or exploitation of sea-
bed minerals with minimal adverse consequences. Thus, the environ-
mental institution for the oceans would contain a wealth of oceano-
graphic knowledge. These benefits would be a strong incentive for
state participation.
Recent bilateral, regional, and international arrangements show
the industrial nations' commitment to combating marine pollution. 60
158. See text accompanying notes 164-75 infra.
159. 66 DEPT. OF STATE BULL. 128, 130 (1972).
160. See, e.g., Agreement with USSR on Environmental Protection, May 23, 1972,
[-I, - U.S.T. -, T.I.A.S. No. 7345, 11 INT'L LEGAL MATERIALS 761 (1972);
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Even though the willingness of developing nations to participate in an
ocean environmental regime may be questioned, their positions on the
law of the sea and marine pollution indicate a similar commitment.
1 61
In proposing seabed regimes, many developing nations have suggested
articles on environmental quality which are articulated more forcefully
than those of developed nations. 162 Additionally, many of the develop-
ing nations have marine environments which will require special care
and protection. These nations are generally situated in the southern
hemisphere. Their tropical waters contain fragile ecosystems which
are very susceptible to destruction.' 3 These developing countries
would benefit substantially from an ocean institution providing ad-
vanced technical information and assistance concerning the manage-
ment and development of ocean resources. The benefits derived from
membership and the current commitments to the abatement of pollu-
tion will lead to participation in an international ocean environmental
regime by both the industrial and developing nations.
Sanctions and Enforcement Mechanisms of an Ocean Environmental Regime
A variety of sanctions can be employed to deter infractions of
ocean environmental standards and to punish violators. As in munici-
pal law, severe fines can be imposed on those violating established en-
vironmental regulations. However, fines are remedial in nature. Gen-
erally, they do not prevent or limit pollution. On the other hand, a
permit or license system does reveal potential pollution hazards. These
hazards can be mitigated by careful planning. Permits are of two
types. The first type can be similar to those issued in the National
Environmental Policy Act. A proposed project would be analyzed,
and an environmental impact statement then published. 164 The second
type of permit would be issued only if certain environmental standards
are satisfied and the project is consistent with an overall plan such as a
master plan for a bay or ocean. 165 Under either type of permit, failure
to comply with its provisions would result in suspension of the right to
proceed with development and the denial of any claim of right or title
Agreement with Canada on Great Lakes Water Quality, April 15, 1972, [-1-
U.S.T. -, T.I.A.S. No. 7312, 11 INT'L LEGAL MATEnams 694 (1972); Oslo Convention,
supra note 150.
161. See text accompanying note 109 supra.
162. See text accompanying notes 86-92 supra.
163. Prevention and Control of Marine Pollution, supra note 8, at 29, 31, 32, 39.
164. The National Environmental Policy Act; 42 U.S.C. § 4332(1) (c) (1970);
CAL. PuB. Rlis. CoDE § 21100 (West Supp. 1972).
165. See authority cited note 146.supra.
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to the site on the ocean floor. Implicit in the concept of a permit sys-
tem is a review of the decisions of the proposed international seabed
mineral resource institution. While both an environmental regime and
a mineral extraction authority would exist, it has been noted that this is
necessary to prevent conflicts of interests.1 66 Beyond a permit system,
liability for damage caused by pollution also must be delineated. This
is necessary because clear rules governing liability for environmental
harm presently are absent. In summary, of all the available sanctions,
a permit system seems most appropriate because it couples rational
planning with environmental protection.
Sanctions are significant only if adequate mechanisms exist for
their enforcement. The treaty creating an institution to protect the
ocean environment must embody enforcement mechanisms which are
more effective than those presently used. The flag state approach is
incorporated in oil pollution conventions. It confers jurisdiction to
punish on the state of the wrongdoer's registry. This approach is in-
adequate because the flag state does not have as strong an interest in
prosecuting polluters as the coastal state whose shores are despoiled.
Further, the selection of a state of registry often is based upon an absence
of effective shipping laws. Therefore, flag state jurisdiction must be
discarded.
When the flag state approach is rejected, a number of possible
enforcement mechanisms are available to an ocean environmental re-
gime. All would have significant impact on the structure of the organ-
ization. First, an international institution with jurisdiction over the
ocean environment could have compulsory jurisdiction to hear actions
by the institution against states which violate the treaty or the regula-
tions promulgated thereunder. An international tribunal would be
necessary to avoid the inefficiencies inherent in relying on proceedings
in national courts. The draft United States seabed proposal estab-
lishes a precedent for international adjudication. The proposal pro-
vides for the creation of a tribunal within the International Seabed Re-
source Authority. 6 This approach easily could be adopted by an
ocean environmental regime. In creating such a tribunal the treaty
should provide that a judgment rendered by the tribunal against a
state can be enforced in the national courts of any member state. This
formulation has international precedent. 68 States may be willing to
166. See text accompanying notes 134-38 supra.
167. See United States Draft, supra note 72.
168. Under some treaties, the decisions of an international tribunal must be
given full force and credit within the domestic law of states which are parties to the
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accept international compulsory enforcement jurisdiction if it is con-
fined to the ocean areas beyond the territorial and contiguous zones.
The coastal state then would have primary jurisdiction to enforce the
treaty within territorial waters and the contiguous zones. If the coastal
state failed to establish rules meeting minimum international standards,
the ocean environmental regime would have concurrent jurisdiction.
This interplay of coastal state and international control accommodates
competing interests and bears close analogy to national-local arrange-
ments in the municipal law of federal systems. Nevertheless, doubt
persists as to whether nations will relinquish their sovereignty by sub-
mitting to compulsory jurisdiction. This doubt is raised by their re-
luctance to accept the compulsory jurisdiction of the International Court
of Justice. 1 9 The fact that few nations have agreed to compulsory
jurisdiction of disputes under the optional clause attached to the Geneva
conventions on the law of the sea reinforces this doubt.'
7 0
A second enforcement mechanism may overcome the limitations
inherent in compulsory jurisdiction. Still, it would permit some use of
compulsory jurisdiction over disputes involving breaches of an ocean
institution's environmental standards. States may create a new institu-
tion for the oceans with compulsory jurisdiction if enforcement is direct-
ed primarily at entities other than sovereign states. This would shift em-
phasis to corporate and other nonsovereign juridical persons, including
state trading enterprises in communist countries. Often pollution is not
the result of direct governmental activities; rather, it results from the ac-
tivities of entities created and existing under the domestic law of sover-
eign states. The use of direct sanctions against subnational, nonsovereign
persons is consistent with the present trend in international law to
broaden the scope of legal personality. 17 ' Traditionally, only states
were considered subjects of international law. The class of persons
has been enlarged to include international organizations, public inter-
national corporations, and to some extent private corporations, such as
large multinational corporations, and individuals. 72  A judgment
against such nonsovereign persons could be enforced under the na-
treaty. E.g., Convention on the Settlement of Investment Disputes Between States and
Nationals of Other States, Aug. 27, 1965, art. LIV, [1966) 1 U.S.T. 1271, 1291, T.I.A.S.
No. 6090 [hereinafter cited as Settlement of Investment Disputes]; Treaty of Rome,
opened for signature Mar. 25, 1957, [1958] 298 U.N.T.S. 11, 78-79.
169. Gross, The International Court of Justice, 65 AM. I. INT'L L. 253, 262 (1971).
170. Id. at 264.
171. W. FPRiEDMANN, THE 'CHANGING STRUcTuRE OF INTERNATIONAL LAW 213-45
(1964) [hereinafter cited as FRInni&.uJ.
172. Id.
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tional laws of any member state. Thus, member states would recog-
nize an international award rendered by the ocean institution's inter-
national court. Full faith and credit to international arbitral awards
has been recognized in the World Bank Convention concerning dis-
putes between states and nonsovereign entities such as corporations.
173
The prospects of international enforcement and adjudication will be en-
hanced if the tribunal is given jurisdiction to hear proceedings by the
ocean institution against persons other than sovereign states. More-
over, in this way, a body of transnational environmental law would
evolve. This body of law might be applicable indirectly to states or
ultimately lead to states' acceptance of compulsory jurisdiction.
There are other enforcement mechanisms which do not require an
international tribunal. The marine environmental regime could pro-
vide that because of its threat to the biosphere and human survival pol-
lution is a matter of universal jurisdiction. The universality principle
would permit the apprehension and punishment of a polluter by any
state regardless of where the pollution occurred or whether it directly
injured the arresting state. Thus, in the absence of centralized enforce-
ment agencies, the universality principle would permit ecologically con-
cerned states or international bodies to protect the shared community
interest in the oceans. It would also preclude polluters from avoiding
responsibility by sheltering their activities in states which have weak or
nonexistent environmental laws. On the other hand, universal jurisdic-
tion over pollution may be difficult to apply because of threshold defi-
nitional questions of what constitutes pollution. Pollution cannot be
equated with the relatively simple acts of piracy or slave trade because
pollution can vary from subtle disturbances of the environment to
major ecological disruptions. However, these difficulties can be miti-
gated by creating a qualified right of universal jurisdiction for pollu-
tion. This right would exist against any person violating international
standards which would be scientifically established and promulgated
for a period of years for those pollutants which present a serious threat
to the marine environment. In contrast to citizen suits where there are
millions of potential litigants, the class of persons with standing to uni-
versally punish polluters must be limited to a comparatively small class
173. Settlement of Investment Disputes, supra note 168, at 1291. However, the
problem of sovereign immunity may remain, although the trend is to deny immunity
from execution where the assets are commercial, thus satisfying the restrictive theory of
immunity. See, e.g., S.T. Tringali Co. v. Tug Pemex XV, 274 F. Supp. 227 (S.D. Tex.
1967); Harris & Co. Advertising v. Cuba, 127 So. 2d 687 (Fla. Ct. App. 1961); N.V.
Cabolent v. National Iranian Oil Co., 484 Nederlandse Jurisprudentia 1329 (1969).
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of plaintiffs-namely, states and international bodies. Thus, an ef-
fective remedy of universal jurisdiction would exist for pollution, but
only for a narrow class of serious pollutants.
174
A fourth alternative which would not require an international tri-
bunal would be the inclusion of model pollution laws within the treaty
establishing a marine environmental institution. These model laws
could include minimum fines and penalties. A member state would be
obligated under the treaty to enact the model pollution law within that
state's municipal legal systems. The member state also would be
obliged to enforce the model remedies. Furthermore, the ocean en-
vironmental institution could publicize ocean polluters, thus focusing
world public opinion on the problem. This would foster pollution
control indirectly. Finally, those who insist on punitive sanctions in
international law may fail to appreciate such equally effective indirect
sanctions as the denial of privileges in international organizations for
failure to comply with pollution standards. 75  This would not be an
insignificant remedy because the ocean institution would dispense val-
uable knowledge and information about marine sciences and technol-
ogy to its members.
In summary, the effectiveness of an international regime depends
on its ability to establish and enforce environmental standards. There-
fore, the institution must be given regulatory enforcement and adjudi-
catory powers against states or nonsovereign entities. If such powers
are not included in the treaty, a qualified right of universal jurisdiction
over pollution must be established. This right would permit nations,
as well as other international entities, to apprehend and punish pollu-
ters whose activities lead to pollution which exceeds certain environ-
mental standards set by the institution.
Conclusion
Marine pollution is a problem of global dimensions. It affects
the entire marine environment. Not only are amenities and ecological
values impaired, but also particular living species are destroyed. Pol-
lution has so permeated the complex web of marine life that ocean-
ographers and the United Nations warn that the continued vitality of
174. Serious pollutants might include at least those given high priority for control
by GESAMP. See note 38 supra.
175. See FPmDANw, supra note 171, at 88-95. In criticizing those who deny the
reality of international law for the absence of punitive sanctions, Professor Friedmann
points to the contemporary growth of cooperative international law and the potent
sanction of nonparticipation.
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marine life is seriously endangered. Unfortunately, the oceans' en-
vironmental quality probably will deteriorate further with man's in-
creasing use of the sea, particularly marine mineral resource develop-
ment.
There is an absence of rules in international law effectively regu-
lating pollution of the oceans. There is a dearth of international judi-
cial precedent. Customary international law, which evolves slowly
through the practices of nations, cannot provide timely and precise
standards to control the adverse consequences of rapidly changing
technology. The existing oil pollution conventions and the four Ge-
neva conventions on the law of the sea govern only a limited class of
pollutants. These treaties are fundamentally deficient because they are
rooted in a piecemeal approach which fails to view pollution and ma-
rine life in a comprehensive and systematic manner. The proposed
international seabed regimes for development of ocean mineral re-
sources which have been submitted to the United Nations for the up-
coming Conference on the Law of the Sea contain provisions concern-
ing marine pollution. These seabed proposals, however, do not offer
promising solutions. Aside from the lack of articulate drafting, the
seabed regimes are concerned only with pollution arising from the ex-
ploitation of ocean mineral resources. They are not concerned with
pollution from other sources. Finally, even if the environmental juris-
diction of a seabed regime were broadened to include all forms of
marine pollution, such an institution would face a conflict of interests
which is inherent in both promoting resource development and protect-
ing environmental quality.
Past failures of the law of the sea underscore the need for bold,
innovative legal and institutional structures to control marine pol-
lution. A rational solution of the problem requires a comprehen-
sive, systematic approach to both pollution and the inter-related
chain of oceanic life. It is submitted that this can ultimately be
accomplished only by an ocean environmental institution which is dis-
tinct from an international seabed mineral regime. From a scientific
viewpoint, comprehensive environmental controls can exist without
creating a monolithic institution. The ocean environmental institution
suggested herein can be flexibly adapted to account for the subtle inter-
play of legal controls provided at the international, regional, and national
levels. Thus, the ocean institution need not be a "super agency," be-
cause it would perform an interstitial function, filling the gaps where no
controls, or ineffective ones, exist at the regional or national level.
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A systematic, ecological approach to the entire marine environ-
ment may be new. However, the basic concept of conservation and
rational management of ocean resources is not novel, as evidenced by
various fisheries conventions. If an international ocean institution is to
promote rational management of ocean resources, consistent with en-
vironmental quality, it must be empowered to analyze pollution, and
establish and enforce control standards. The institution could adopt,
within a specific time-table, an ocean master plan including an inventory
of ocean resources, an analysis of known pollutants, baselines, and stand-
ards for regulation. The plan should further designate oceanic areas
according to their suitability for particular purposes, including particular
protection for the abundant "pastures" of the open sea. While an ocean
environmental plan constitutes a bold, immense undertaking, the concept
has been endorsed, and the work commenced, by the United Nations.
Finally, this global ocean plan can be patterned after successful plans for
conservation and development of coastal and inland waters.
States' participation in the regime would be encouraged by the
gains derived from a common sharing of oceanographic data. These
gains would offset the minimal loss of state sovereignty resulting from a
treaty governing the "commons" of the world. Finally, a variety of
enforcement mechanisms can be employed to assure compliance with the
institution's environmental standards.
The oceans are now universally considered as the "common heritage
of all mankind." However, much time may elapse before a global in-
stitution, particularly one with taxing and enforcement powers, will
be created by agreement among nations. Protection of the marine
environment cannot be delayed indefinitely since the survival of large
ocean regions, such as the Baltic and Mediterranean, are in doubt. In
the interim, a provisional authority might be created, as suggested by
Canada, such as the initial interim authority over international civil
aviation. Further, regional authorities must soon be established in the
critical areas including the endangered enclosed seas. The regional, or
interim international arrangements, if successful, would establish a prec-
edent for the suggested ultimate international authority with environ-
mental jurisdiction over the world's oceans.
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